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ii PREFACE. 


with the latest details of the progress of the Useful Arts in the 
United States. 

In some few instances, this work contains topics Mit also 
treated of in the other volumes of the series: but in thi 
practical-dellitiswere given, while the others are intended to wing 
merely the-scientific definitions. 

It is not to be supposed that infallibility is claimed for a com- 
pilation of this kind. Every care has been used to secure accuracy, 
but the publisher will still be glad to avail himself, in future edi- 
tions, of all useful suggestions and corrections with which he may 
be favored. 
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ACETATE. A saline compound 
formed by the union of an alkali, or am 
auth with Acene Aci. 

ACETIC ACID. The sour principlé 
of vinegar. “This acid occurs in the vere 
table kingdom in the elder and some 
varieties of rma. It existe in the sas- 
trie juice and other animal seeretions. 
When vegetable matter ix distilled in 
clone vessels, this acid is always one of 
the products, Alcoholic liquids are en- 
Jable of producing acetic ueid, and it is 
the lust stage in the fermentation of many 
vegctable bodies containing starch or xti- 
mar—as paste, &e. Pyroligneous acid ix 
acetic ucid derived from wood—for the 
manufacture of which see under that 
head. The purest ucetie acid is that 
made by the oxydation of alechol. The 
oxsdation is produced by the action of 
the atmesphere. In Germany, where 
this process was first adopted, the alco 
hol was exposed in. very lunge enrfice 
to the action hy being inade to trickle 
along the shavings of wood. ‘These were 
plced in a deep barrel, perforated at the 
fides with a number of holes ao that free 
acess of air to the inside of the vessel 
wu effected; on the upper part of the 
barrel wus a raised rim capable of hold- 
ing a certain head of aleohol, and the up- 
Ter end of the barrel was perforated with 
Afewfine apertures fo that tho aleohol 
night lowly stream down on the shay- 
ings: it was thas exposed to a largo 
quntity of air constantly renewed, and 
by the time it reached the bottom of the 
Newel it was converted into vinegar, or 
dinte acetic neid. It was drawn off’ by 
tcurk from the lower purt of the barrel, 
Paced ina still and distilled with a gen: 
Ye heat: the portions which come over 

t, contain the acetic ncid. 
A’great improvement on this process 
1 




















has Leen the substitution of spongy pla- 
tinum (wee Puarneex) for the wood slav- 
ings. The principle in both is the aame, 
being tho oxydation of alcohol by the 
air, Into a large case of wood with 
glats siden or windows for observing th 

Process, and fitted with eliclves within « 
few inches of euch other, is placed 











| number of suncera filled with the alco- 





hol, and over cach suncer ix suspended 
a small portion of the black platinum 
powder. The quantity of aleohol in the 
saucers varion with the dimensions of 
the case; 160 eubie inches of air being 
capable of oxydizing 11 grins of aban 
lute alcohol, sind converting it into 12-2 
of absolute acetic acid and 64 grains 
of water. ‘Tho cuse muxt now be wunin- 
ed up to 80° Fabir. by solar or art 
ficial héat and the alcohol induced to 
evaporate off the suucers by some lead 
ing points, am strings or folds of paper 
set endways in the liquid: in a short 
time the temperature inside the hox 
rises; vapors form, condense on the i 
ide, and roll down to the hottom. ‘This 
process continues so long as there ix any 
oxyyen of the air in the vessel uncon- 
sumed: now and then fresh supplies of 
air aro needed—8 oz. of the platinum 
powder will in a day's work convert one 
pound of alcohol into acetic acid. The 
‘change arises from the absorption of oxy- 
gen from the air, and its union with the 
elements of ulcohol, which results in the 
formation of acetic’ acid and water. By 
the chemist the change is expressed by 
the formula: aleohol C# 118 02 4- (4 from, 
air — C# 113 03 acetic acid + 8 IO wi 

ter. Tienco 109 parts of alcoliel bord 
nearly 69 parts of oxygen, und there wre 
prodaced nearly 111 parts of acetic acid 
and 58 parts of water. Strong ucetic acid 
































is also Inade by distilling erystalled bin- 
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(rerdigris) in close ven 
heat. If can also be made 


A. dass of chemical substances 
for their sour tuste snd their 


‘form, 
LATE 
tint, and. 


iE. The change which flesh 
after death when placed in 


A hornblend mineral 
exyatallized in slondor 


produce this substance, as it 
juiced its dry earth: and it is 
mbtful if it be formed from 
lo of man, but rather somo altera- 
tion of the Gt’ actually existing in tho 
at the oath. 
A varioty of folapar. 
TY. ‘A term donoting th 
ic - 
into union und 
It is distinguished from 
cohesion, which is exerted betweon bodies 
of asimilar nature, Cohesion is n force 
istic to affinity, and for two dis~ 
similar substances to unite it is neces. 
tary thotone of them should Ye fl 
if Goth bo tid, aifinity comes into play 
more readily, as in the caso of alloys: 





dissolving the substances in nome 
liquid, or heating them until melted, are 
the modes of bringing the of 
matter #ufficiently close to form cher 
cal union. Every of chesnical 
manufactures implies the union and de- 
composition of bodies, which are effectod 
by alling into ply ther afinitien. Many 
Dodies, although dissimilar, have no ten= 
ey to wnite—ae oil and wator, mer 
ery aad wah This 
is oxplain ing 1 
have no nts for one another: while 
alcohol and water, sulphuric seid and 
, oxalic acid and lime, unite readily 
uveo their mutual affinities are strong. 


Adhesion cannot occur between two: 
bodies, for then the force which binds 
thorn together is eith modifica 
tion of the attractive force, or it is due to 
atinoxpherie ro: for perfect a= 
€ tho bodies ought to be fluid 
afterwards return to 


sl 
in cooling, for then the 
be destroyed : for the 
wurfaces into sn it is there 


property: 49 ceinaoe. metals with otter 


| olids, solders are needfal, and partionlar 


solders for various metals, Sach bodies 
3 piteh, which even at reduced tempars- 
tures will expand, are these which ad= 
hore most firuily.. ‘The adhesion between 
hodios is suiliciently strong to overs 
come the cohesive force of one of thet: 
as when two pieces of wood are 
together and then eparated forcibly, 
lager of glue remaitis cn each piece. 
adhesion of the wafer on the envelope ta 
renter ae 4 bate, the 
particles of the paper, und a layer cotnen 
Sif on the surfuae of the wafer when the 
Inter i separated. When a slid. ipa 
in a liquid its adbesion in sometimes 
than the cob w the parth. 
Slee of the liquid, ns when woot ortactal 
ie into water; the water adhering 


to wet it. Wood or the fi 


instances of adhesion 
ADZE—Annice. A cutting chisel with 
an arched blade and the edge st right 
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Clg bike fea form sul ‘oF copperas, RD 
manufacture into | any adalit aaa sopiaske nel aoties' oR 
re alamina to form selphate of sluminn. 
‘These alts sro then removed from tho 
; pA ing it. ean 


‘hice pen oacoeh eal et ony SER 
pp le meetin om th pre 


ey 


nec syssped 
ot 
a ea a acer 


ee 


i 
5 
if 


| Tange cooters, whery it remains fora fort. 
bene un era raid ‘this interval 


al hate ‘ef iron wa. Filagelad 
= ci, ia and Pe poe of a 
from the latter } 
| Hang ent Beck oy Seenoreca ib ts 
D, in the coolers, and around these 
sas undies’ of b 


3 


alum shale, ba very 
‘alvin. Ii oceure in 


iem-York in the smal 
Fee lenal be arty pean deh er 
nko latter Sbenct | that the a 
ra "er ag =| 


oo ea | 
Oot an the serfice Of the cam 


“sulphate of 
| ppotanl. 


so appearance ialdwey 
eer contains sniphu 
and wliming, like the 


itr up in ten ae pith vi ‘ber 

id | neath, 

‘aU to thon feed's after wish the oro 

and | undergoes the sso teeatment a8 before 
! bed, ‘The copperas is thu alw 























stacey who 
mana ss the mid. 


in France is in the ancient convent of the 

Chartrouy of Liles iy Arteta, Is yald 

fohave been made in 1121, Others exist 
great antiquity, thong! 

Chote Gites cama bo fixed. with pre 

thcon. ‘The inhebitants of the great de- 

bara appear also to bavo been 

i aith this mode of ob- 

tnd the Chinese are raid 

of the statement is 

te nee practised it for 


Harlock cerjoctnres ince been made 
‘a8 to.tho Roarce of the water which comes 
josie wells, It was long | ical 

believed timt the wnter of the sea must 
(penetrate by way of infiltra- 


on 





jn atid Arete Be 


Serrebloroucewuerporinitetes 
sources of rivera and springs ure fap? 
piled is the product of the condensation 

ictarhe vara el tes ertvis seems 
a tho earth in uence 
or the dente est Det siete 
founded on 0, 


theses are 


ies 


Bree ground till it Se wi 
permeable stratum, or i collected: in 
subterranean reservoirs. It has been 
fare sometimes siti 
sunmnite of monn 
tains, which could not be suppliod 
his ay bat on an attentive g i 
‘then of all tho ee isto 
en Tensd: accurately the extent 
ping ptas  elernton thaw the 
ving, a on St with the gus 
oe rain that er namely the 
raat yk it hax been for 


th re than 

rain which falls in the valle 

is conveyed to the sea by tho river : the 
romeaning two-thirds 

supply fountains end ering, of aro Fo: 
tamed to the atmosphere by ovepars- 
tion, The immense ‘of water whieh 
some continental rivers roll towards the 
ocean are but a stnall part of the rain 
which fale tn the surrounding eountrieg 

‘The average fall of Tally i these tat 
tudes it about 40 inches of rain, or about 
6,500 tone of water deposited in tho 
course of the year on every nero, 
sandy districts this min-wnter 
lke fs through a aleve. In 
in limestone rocks the water incresscs 
in tho galleries very remarkably after a 
fall of rain. 

Assuming, thet, that the gubtore 
eons water is suppl from atmoepher: 
al depseition, it retmnine Lobe nsplatued 

i the situation it cectpien 
{the tmator of the earth, and by 
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to be the atomic weight of oxygen; it is 
better termed its equivalent, or its ‘com- 
ining propertion. "A knowledge of 
chemical equivalents, or atomic weights, 
is of great use to the manufacturer, as it 
informs him in many cases of tho proper 
quantity of one substance to be mixed 
with another, and thus saves him from 
waste or lows. The subjoined is a list of 
the equivalents of the elementary bodies 
from which tho atomic weights of man; 
of the compounds may be calculated. 
Those substances which have no figures 
attached, have not had the equivalents 
correctly’ determined : 

















Mydrogen, 
Oxseen,... 
Carbon, 
Boron, 


Fluorine,.. 
Nitrogen, 


‘Molybdenum, 
‘Vanadium,.. 
Chromium, + 
Uranium, 
Manganese, 
Areenie, 
Antimony, -.. 
Tellurium, » 
Bistnuth, 
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Ruthenium, 


AUGER. An instrument for boring 
the soil for the purpose of ascertainin 
tho nature of the subsoil, the mineral, 
and in agriculture more especially, the 
existence of water. There are various 
kinds of augers, according to the pur- 
poses, to mich they are, to be applied 5 

ut they all consist of three parts, vi 
the bit, mouth, or cutting piece, the han- 
die, and the connecting ‘The handle 
is for the purpose of working the instra- 
ment by the means of two cr more men, 
the rods for connecting the handle with 
tho bit or eutting piece, and. the bit for 
penetrating the soil, When it is neces- 
sary to para through stony soll of rocks, 
achisel is substituted for the bit: 
after the rock is broken in small pieces, 
the chisel is removed, and replaced by 
the common auger, by which the loose 
matters are drawn tip, 

AURUM MUSIVUM. Mosaic gold. 
‘An obsolete name for the bisulphuret of 
tin, 

AUTOMATON. A nae applied to 

ieces of mechanism go constructed ax to 
imitate the actions of living animals. The 
term Android is sometimes applied to 
such machines ax resemble the figures 
and imitate the actions of mankind. 

The extent to which these useless but 
ingenious contrivances hax been some- 
times carried is very surprislng.  Archy- 
tar of Tarentum, about 490 years hefora 
our era, is said to have made u wooden 
pigeon ‘that could fly. Friar Bacon's 

aking head ia a well-known tradition. 

Ibertus Magnus constructed an automa- 
ton to open his door when any one 
knocked ; the celebrated Regiomontanus, 
‘a wooden engle thut flew forth from the 
Gty, saluted the emperor, and returned : 
and likewise an iron fly which flew out of 
| his hand, and returned after flying about 

the room. These instances may perhaps 
have been exaggerated in the description; 
but there are some of recent date, an 
not less remarkable, respecting which the 
| testimony ix clear and strong. The fol- 
| lowing aro a few of tho best, outhenti- 
j cated: The finte-player of Vaucanson, 
| described by D'Alembert in the Fneyelo- 
pedie Methodique, was exhibited in Paris 
‘4 1788. It played on the flute exnetly in 
| the samo manner as a living performer, 
; and commanded three octaves, the fullest, 























34 


on the sides of the tube is greatly in- 
creased, and it is very difficult to deter- 
mine the exact plane of the top of the 
column which requires to be read off on 
a vertical scale. This construction is 
easily conceived without a diagram. 

‘We shall notice two other forms of the 
barometer, proposed with u different 
from that of enlarging the scale. Fig. 4, 
is a modification of the siphon barometer 
proposed by Gay Lussae It dtfers from 

the common form in this respect, that, 
after the tube has been filled, the short 
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branch iv hermetically cloned at the top, ° 
Pa: ra fixed peint bn the seale, and the coin 


and the communication with the atmoa- 
here takes place through a sinall capil 
Try ‘hole drilled laterally through the 


tube at 0, so fine that though it admits : 


the air to pass freely, it_prevents the 
sage of the mercury. 
fs thus rendered very convenient for 
tinge ; but notwithstanding the promising 
appearance of this barometer, it has been. 
found, particalariv in travelling, that a 
tion of air will frequently insinuate 
teclf through the mereury. ‘In order to 
prevent the possibility of the accident, 
an ingenious modification nas been made 
by M. Banten, a Parisian artist. It con 
sixts in causing the part of the tube a5 
to terminate in a very fine point, and to 
penetrate to some dépth into the other 
part co, to which it is joined at ¢, in the 
tanner represented in Fig. 5. Ne 
air bubble from the endo, which con 
municates with the atmosphere, should 
find its way throwsh the bent capillary 
tabe, it will puss along the sides of the 
bulging part, and instead of penetrating 
to the vacuum at a, will he arrested at c, 
whence it is easily expelled by reversing 
the barometer. 

None of the contrivances which have 
been deseribed for increasing the range 
of the oscillations have been found to 
aneveed well in practice. It is found to 
be decidedly better to apply minute divi- 
sions, than to attempt to enlarge the 
scale; accordingly, experimenters now 
adhere to one or other of the two ancient 
forms, the cistern barometer and the 
siphon barometer. The height of the 
column in the siphon barometer is con- 
veniently mensnred by means of a mov- 
able scale attached to the frame which 
supports the tube; by means of a tangent 
screw, the xcule is raised or lowered till 
its zero coincides exactly with the surface 
of ‘the merenry in the lower branch; 
and with the assistance of a vernier, the 
height can be read off to the hundredth 
or two-hundredth of an inch with suffi- 
























he barometer | 















EVUL ARTS. [san 
cient precision. ‘The ecale of the cistern 
barometer is usually fixed, and the bot- 
tom of the cistern ix raised or lowered by 
screw till the surface of the mereury 

it coincides with the zero of the scale 
bat the scile may be movable, and i 
zero bronght to coincide with the surface 
of the mercury in the basin, os in the 
former case. In order to determine when 
this coincidence takes place, varions ex- 
pedients muy be had recourse to, The 
most usnal is to place on the surface of 
the mercury a float carrying a vertical 
needle, some point on which answers to 














idence obtains when the two points are 
brought into the same level. Another 
contrivance to effect the same purpose 
was employed by Fortin, a celebrated 
French artist. An ivory’ needle is at- 
tached to the scale, pointing down: 

and having ite point exaetly in the same 
level with the zero of the scale. The 
image of the needle is clearly reflected 
from the eurfuce of the merenry in the 
cistern, and the cistern is raised or lower- 
ed till the point of the needle and its 
image precisely coincide. 

In order to construct a good barometer, 
it is indispensubly necessary that the 
mereury be perfectly free from impari- 
ties, and carefully purged of air; this is 
obtained by boiling it. ‘The particles of 
air and moisture which cling obstinately 
to the sides of the tube must also be ex- 
Pelled by heat; the mereury must then 

introduced ‘slowly and continuously 
in a hot state, and while the tube con- 
tinucs hot. Since the time of Delue it 
has been usual to boil the merenry in the 
tbe before inverting it aud forming the 
vacuum ; but doubts now begin to be en- 
tertained among the most skilful makers 
of the expediency of this very trouble- 
some process. The mereury is partially 
oxydated by boiling, and a thin ernst 
formed, which keeps the column sus- 
pended’ at a greater height, and obstructs 
the freedom of the motion. It is impor- 
tunt that the diameter of the tube be not 
very sinall; for it is found that the mer- 
cury moves with more freedom in a tube 
of considerable width, the oscillations 
following the atmospheric changes with 
more promptitude than in one of smaller 
dimensions; besides which, there is less 
disturbance’ from capillary attraction, 
‘The interior diameter should in every 
case exceed one-fourth of an inch. 

The value of the barometer os a 
tifle instrament depends on the purity of 
the mercury, and the total exclusion of 
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of lead, and the heat for carrying on the 
evaporition is obtained from the vapors 
themselves, which are brought in pipes 
delow the boilers. All the micans of ma- 
nufucture are furnished hy the locality 
iteelf. ‘The annual product of these In- 

na ia two and a half millions of pounds, 

‘he boracie acid. is converted into borax 
by combining with soda, 

BOTTLE, (Se Grane). 

BRAN. ‘The husk of wheat which im- 
melistely covers the grain, and which 
remains in the bolting machine, It is 
geutly laxative; an infusion of it, an 
the name of hrun tea, is frequently used 
ae a domestic remedy for coughs and 
hoarseness. | Ctulien printers employ bran 
and warm water with great success to re- 
move coloring matter from those parts of 
their gouls which are not mordanted, 
This appears to be due to the quantity of 

hy phosphates which the bran con- 




















BRANDY. A spiritnons product ob- 
tained by distilling wine: the quality va- 
ries with the wine employed, When 
pire it is perficetly colorless, and only: ac- 
squires a pale-brown or yellow tint fr 
the eaak. The deep calor of « 
brandy, intended te imitate that whieh it 
agnires from great age in the eask, is | 
getwrally given by the addition of bnru- 
el sugur.” The average proportion of al- i 
cohol in’ brandy varies from 48 to 54 per 
cent. The bert brandy is nade in Frunce, | 
the ja being generally given to 
that shipped trom Cognac. (See Distin~ 


. An alloy of copper and zine: 
to make basa, the English method is by 
elting together copper in round mask 
or in bara, with calamine, which is a nw 
five oxyde. or ore of zine, und a native 
carburet of zine combined with oxyde of 
iron, which make it of reddish color, and 
aly contains more or leas lead. 
The adamnine is powdered and separate 
by washing, then heated on the hearth 
of w reverberatory furnace, which expels 
utile inutier, usually water und 
ucid. The remainder is oxyde of 
ing, and 4 ninall portion of carbon, which | 
the heat cannot whelly remove, and some 
carthy substances. ‘The proportions ure 
equal weights of copper aud cala- 
one-tenth of their weight of ' 
palverized charcoal, which are tozether 
f into a crucible capable of contuining | 
JA pounds of brass when completed, | 
but when charged holding 668, calamine 
9, and charcoal 13, which is covered 
with clay, sand, &e., to keep it free from 
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the air. The fire ix continued from 
twelve to twenty hours, when the refuse 
is poured off, tie metal cast into in, 








For knife scales, sheet brass ix uxed 
whieh ia not anneuled, but stiff and hard. 
Corinthian brass, famons in antiquity, 
wux an alloy of gold, silver, and copper, 
Ineius Numminus,” 146 years belure 
Christ, eaptured and burned the city of 
Corinth; and the violence of the confle- 
gration formed, from the abundance of 
metals in ite course, a solid sea of this 
alloy in the streets and low places. Ger- 
man chemists make copper of a gold co- 
lor, by exposing it to the fumes of zine, 
The comparative stiffness of this alloy 
permits it to be cut by saws and files, 
turned and worked much ensier than iron. 
The metal anciently culled bruss, is the 
copper of modern times: and the Coles 
ans ut Rhodes, and other so-called Ibruzen 
fabries, were formed entirely of the list 
named metal, 

Bruss-making was introduced into Eng- 
land in 16:4, where it proved a failure to 
its first mumfacturere, but it ix now a 
great business in that country, Bross 
must he unnesded after it ix’ cust into 
moulds, or it will be so brittle that it 
cumnot be drawn, Brass is lighter than 
pure copper, but it is harder. It is only 
tnalleable while cold, If brase ix heated 
Yeyoud a cherry red, the zine separates 
from the copper in’ the form of gas, 
There ure a groat variety of Druse alloys, 
Four parte of copper and two of zinc 
anakex a beautiful bruss, ‘The copper 
must be first melted then the zine is 
introduced, and as soon as it ie melted it 
mnst be stirred then ran into the mould, 
The reason for doing this is, that zine is 
volatilized at the heat of fluid 
therefore. if the zine and copper were in 
troduced together, hetore the copper an 
all melted a great portion of the zine 
wonld have departed in the state of v 

The usual proportion of metals in y 
low brass, is 30 of zine und 79 of copper. 

Tomback or red brass, ix an alloy of 
copper and zine vontaining not more than 
20 per cent, of the latter. 

Binchbeck, is inade of 2 parts copper 



























































jand 1 of yellow brass. 


Prince's Metal, 3 parts copper and 1 


of zine. 
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ancient Romans built, wooden bridges; 
such was that which joined the Junien 
lum to the Mons Aventinns, and was 
called the Pons Sublicius, from the word 
aublicn (stakes) of which it war formed, 
Without enumerating the bridges of 
Rome, some of which aro still standing 
to attest the science of their architects, 
we must mention the Pons Narniensi 

on the Flaminian way, ear Nurni, and 
about sixty miles from Rome. It’ was 
built by Augustus, and vestiges of it 
main to the present day, one arch abov 
150 fect xpun and 100’ feet high being 
still entire. But of works of art, perhiy 

the most wonderful ever roixed wus the 























Uridge built by Trajan over the Danube. | 





Tt conaisted of twenty piers, whose he 
from their foundation was 150 feet, and 

feet apart; its breadth being hixty 
feet. ‘This stupendous work was demo- 
lished by Hadrian, the successor of Tra- 
jan, under the pretence that it. might 





serve as n passage for the barbarians, if | 


they becaine masters of it; but some 
writers have said it was through envy 
of the fame that attached to its founder. 
Over the Tagns, in Spain, an ancient 
Roman bridve, near Aleantara, is. still 
qurly standing. It consiste 

arches of eighty feet span, exten 
(ogether $49 feet in length, and 
the arche> 2 fect high above the water. 
Of the temporary bridges of the Rumnans, 
the most famous wax that of tinber 

























terest. It appears from Ga 
uses the authority of Mag. Agricola of 
Aix, that when the arts bean to re 
in Europe, an order was founded by 
Benen ler the title of Brethren 
th nd that under th 

begun, in 1178, the bridge ut Avignon, 
oonristing of eighteen arches and about 
etin length. During the conten- 
fthe some of its 
rz three 
the ice destroyed all 























stracted 
from the city 
which are sezmental, is 18% feet span ! 
bata stifl larger arch was bnilt at Vielle- 
ule in France, over the Allier, in 
‘of nearly Ins fect sJan, which is the 
largest stone arch npon record. Among 
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the mort celebrated bridges of Italy, is 
“ that of the Riulto at Venice, whose spun 
in 9Nb fect. It was begun in 158%, und 
‘finished in 1591, from the devigns of 
Antonio dal Ponte, though by most au- 
thors absurdly attributed to St. A, Buo- 
nurroti. In this city alone there are no 
less than 339 bridges; but they aro 
montly of ainall spans,” We must not 
| omit ‘in this place the bridge of Della 
Suntivsima Trinita, at Florence, by A\ 
manati, which, w« Milizia truly obs 
ina not been surpassed aince the revivul 
of architecture. It ix of three arches, the 
imidile one of 98 nd the two ride ones 
86 feet apan, the width of the picrs being 
26 fect # inches; the breudth of the cur- 
riage and footways between the parapets 
is 83 feet. It hax been usual for writers 
to call the form of the arches of this 
bridge eyeloidal ; but from our own meu- 
| suremetits und most particular inventigue 
tion, we can assert that they are not of 
that forin. They are very slightly pointed, 
after the tiwshion of what is called the Tu 





























| dor arch of thi country; the point at 


mit, which is extremely obtuse, 
ing hidden by the ram‘s head seulp- 
tured on the key-atones. During the 
i he French have ad= 
architecture to very 
great pertection ; but more particnlurly 
he lutter part of the lust century, it 
whieh appeated Perronet, the father of 
the modern system of the art, whowo 
clegunt desizua have not since heen im- 
proved upon, either i 
other counts lis is the beuo 
Uride of Neuilly overthe Seine. It con 
sists of five arches, each abont 128 feet 
span and $2 fect rise : it was finished in. 
174, and remains a splendid mouunent 
of the powers of its architect. Rene 
the wlern xpecimens of th 
or to the French 
cauty of forin in united 
neering. 













































holy i 
with wom 





cution of the wor 
siuna of the lute 
Rennie had bec 


ford and 













skill, nm» country in the 
wonld Have’ bern able to compete 








* And must not be 
bridge over the river Tanf, near Llun- 


trissart, in Glamorganshire, celebrated 
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city, at an elevation of 110 feet above 
low’ water, over the main steamboat 
channel. 'Baee of picr, 60 by 2) teet, 
solid mason work; unchorage, 6» by 58 
on the north side; solid limestone clit 
on the south side.” There are to be 16 
cables, ench cuble composed of 200 
strands of No. 10 wire, each wire tested. 
to bear 1500 Ibs. The whole work is 
calculated to hear a weight of 4,400,000 
Tes., or 2400 tons, ‘The coet of this niag- 
nificent structure is estimated ut but 
$10,000, though the Wheeling Bridge, 
1010 feet long, cost $225,040, 

The wire suspension bridge over the 
Niagara River 1s the largest of its kind 
in the world. It is built over the river 
It miles below the Falls, and directly 
over the rapids, which commence at this 
point. It is nearly S00 fect long, and 260 

‘above the river. ‘Towers & feet 
high are erected on the bank euch side, 
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‘and at a point 100 feet in ther rear the 
immense wire cables which sustain the 
1 bridge are firmly wecured. These strands 
‘pass from. their fastenings immediately 
over the top of tho tower upon cither 
cliff; they pass thence across the chasm, 
and ‘then over the top of the tower on 
the opposite elf, in the rear of which 
the ends are fustened in the rock. It is 
| 10 feet wide, und a temporary path of wire 
and slats of wood lus been constructed 
oneach side. ‘The flooring is compored 
of light planks resting upon their seant- 
lings, to whieh the wires are fastened, 
Mr. Ellett is the architect, 

Mr. Dredge, of Bath, Eugland, builds 
his suspension bridge on a very improved 
plin, in which bars connected the road- 
way to the eatenary chain, are not verti- 
cal, as in other suspension bridges, but 











| a8 made by hms to pace obliquely front 


the tower toward the centre, os shown 
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n 
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in the ent, where ( repres 
















tre, B the nd E the platform ; 
shows the po whieh dependence 0 
the tower extends: this tends tostrength- 


ably. a 
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ES 





Zig 
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nts the cen-j taper off to the middle of the bridge, 





ere the struin ia leust. Mr. Drols 
nas erected in England, Ireland, and 
{Seotlind, many bridges “on this 'plan, 

which are models of cheapness, beauty, 
‘and durability. 
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‘This represents a portion of the bridge 
at Ballock Ferry, Loch Lomond, Seotland, 


‘ond is 
jon. according to the lengt 
Models of hi 


design 








Planned a bridge 
which appears to be the siinplest as yet 
remarkably cheap” in 
of 
bridge have been 





exhibited in 1 
cities of the Union, as well as in London, 
‘That exhibited in New-York was 169 feet 
in the clear, composed of four stringers 
of alitto over, two inches square atthe 
abutments, and tapering to about an inch 
square at the centre. It is of the form of 
an inverted arch. The stringers are made 
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G inches high, 8 feet wide, and weigh 80 
tons. Two thousand enbic foct of stone 
were required for each lion. The total 
quantity of stone in the bridge is 1,400,000 
cubic feet. The weight of malleable iron 
in the tubes is 10,000 tons, of euat iron, 
1,499 tons. The whole length of the en 
tire bridge, measuring from the extreme 
front of the wing walls, is 1,833 feet, and 
its greatest elevution at Britannia pier, 
S40 feet above low-water mark. ‘The 
total cost of the stractare ix £601,865, 
Tho following observations refer to the 
arrungement of parta in ordinary bridg- 





ing: 
In the building of bridges, where piers 
are required in the stream forthe support 
of tho arches, it is iinportant to pluce 
them as nearly a8 possible at right angles 
tothe stream or current: and the piers 
should be made convex towards the 
streain, for their better resistance to 
fiowds.’ The position of u bridge, more- 
over, should not be in a narrow part, nor 
one linble to swell with tides or floods, 
inasmuch as the contraction of the wut. 
way inereates the depth and velacity of 
the current, and muy thus endanger ‘the 
navigation as well us the bride itself. 
is ustial to construct bridyes with an odd 
number of arches, and this on several ne- 
counts: ainong which are, that the stream 
being usually most powerthl in the mid- 
dle, an egreaa through that part is 
provided for by having a central arch; 
tau again if the bridge be not perfectly 
horizinutal, symmetry is gained 
































y rising 
from the sides to the centre, and the 
we con= 





whele roadway may be n 
tinued curve. When a bridge is ¢ 
high throughout, much saving 0 





tring ix made, because the arches being all 
sutlicient. 
her in the 


‘equal, two seta of centres will 
If, however, the. bridue be hi 
middle th 
on each side the centre one inust dimin- 
ish similarly, no as to be respectively 
Vand by this armngement 
fined, and the centring for 
one ide eqnally suits the other. It is de- 
sirable to construct a bridge with na few 
arches a8 cirenmstances will allow, that 
there may bea tree pusaaze for the water, 
swell as for the vessels tha have to past 
up and down, not to mention the saving 
of materials and lubor where there arc 
fewer piers and centres. When u single 
arch can be compus-ed. uo more should 
de permitted. The piers should be of 
sufficient solidity to resist the thrust or 
t independent of other 
he centring of an arch 
8 
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may bo struck without danger of over- 
turning the pier left naked ; and the piers 
should also be spread as much as possible 
on the bases, and diminish gradually up- 
wards from their foundations. ‘The me- 
thod of laying the foundations in a river 
in now usually by means of coffer-dama, 
which are large inclosnres, inade by pil 
ing round the spuce to be occupied by the 
pier, 40 ow to render it water-tight, and 
then pumpiug out the water, und keeping 
the space Ury till the pier ix built up to 
the ordinary level of the water ; but if the 
xronnd ubont be looxe, thia method can- 
not be well practised, and recourse is had 
to cuissons, which are a apecien of flat- 
bottomed boat, in which the pier is built 
up to a certain height, and then sunk 
over the place where it in intended to re- 
main, the bed of the river being dredged 
out t6 receive it, oF piles driven on which 
it may lodwe when the sides of the chest 
or eaisson are knocked a In con- 





























ntructing the centres, greut care must be 
taken to mul 





them incupable of bendi 

¢ while the urch is’ being 

turned, otherwise the form of the arch 

will be’ crippled. 
BRIMSTONE, | (See § 

(Se Salty 

PM. When starch is ex- 
















cLPHeR.) 


posed to a temperature of about 600% it 
inky color, and no far 





comes of wD 





blue culor with iodine: 
soluble in cold water, In this 
is used, under the ubove name, 
calico printer 
BROMINE. (Gr. Banos, a strong 
odor.) An. nndevompounded substance, 
discovered by M. Balurd of Mont” 
rs ts general chemical hubitudes 
Ht much resembles ehilorine and jodi 
is generally uaxoci i 
exists, but in very minute quantitie 
seawater, and ih the ashes of murine 

































slants, Tt is nsuully extracted from bit- 
Ven hy the ageney of chlorine. | At come 
in avery dark red- 






suffocating 











Ginitting red vapor, Its spe- 
cific gravity is about 3.0 It boils at 118: 
and congeals at 4°. ‘The de 


vapor ix #5: 19) enbie inche 
temperatureund pressure 
ins, It is an electro 
Dleaching powers. and it is very poison- 
ons. Its equivalent mumber is bent 735 
with hy. to forin fudro~ 

dromie acid gar, 1) cubic inches of which 
weigh M7 grains, With oxygen it forms 
the bromic acid. Its combi 
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a 





bee | 
ho 
ling: call this mixture the | 
gallo-nitrate of wilrer, With it wash the , 
todised puper_on the marked side, by | 
candlelight. Let the paper rest half a: 
minute, and then dip itintowater, Then 
dry it lightly with blotting paper, and at ! 
a distance from the fre. “The author has ! 
named the paper thus prepared Cilotype | 
Piper, on account of its great utility in | 
obtaining the picturea of objects with the , 
camera obscura. If this paper he kept 
in a press, it will often retin its quali- 
ties in perfection for three months oF | 
more, being ready fur use at any ‘mo 
sent; but this is not ui Is the case. | 
It is best used a few hours after it has 
Ween prepared, “The Culitaye puijnr is 
sensitive to. light in un extraordinary j 
degree, which transcends a hnandred 
times or more that of any kind of poli 

mnie paper; it will take an impression 


Small, quontity of them at a time, 














m simple inconlight net concentrated | 2 


by alens, ! 
Cee of the Paper—Take a piece of 
this paper, and having covered half of it, 
expote the other haif'to daylizht for the 
space of one accond in dark dowdy 
weather in winter, when there will he a 
Mreng impression upon the 
Intent and inv 
be suspected by any on: 
visible wash the paper 
the yullmnitrate of xileer, atul the 
it gently betore the fire. In a 
cond, the part of the paper upon which 
the light has acted begins to darken, and ; 
fually grows entirely black, while the | 
her part of the paper retains its white- 
ness. This paper is well suited to re.” 
¢ images in the camera obscura. 
hen the aperture of the lets amounts ; 
th ane third of the foeal lensth, aid the| 
vbject in very white, a* a plaster lust. 
one avid is sufficient to obtain a) 
goud ituge of it, made visible by | 
ng ad warming. 
The Facing Preceet—Firet wash the| 
picture with water, then lightly dry it 
with blotting-peper, aud next wash it! 














ile, and its existe 
. To make it 
\ee more with | 

warm 









































in obtaining a copy of it. The Culotype 
picture is a neyufice one, in which the 
hts of nature are represented by 
hades ; but the copies are puitice, hav- 
ing the lights conformable to nature. A 
neqitire calotype may serve to furnis 

several positire onea, but utter a while it 
grows faint; but it may be restored by 
washing by candlelight with gullu-mtrate 
of silver, und warming. A second series 











CAMBRIC. Very fine white linen, 


‘first made aot Cumbray, in Flanders, 





whenee its name. 

CAMEL. A unchine invented by the 
Datel thr carrsing vessels into harbors, 
rere there in not a sufficient depth of 
water, It consists of two larze bus 
or halt shi suteh a manner th: 
applic: on cach side of the 

vesel. On the deck of 
part of the camel a nuunher of hori- 
tal windlu-es were placed, trom whieh 

proceeded on one side, and bei 

Piuder the keel. of the ves 
were attuched to the windlasees on t 
deck of the other part. When about to 
Vo used, as mitch water as necessary was 
sntfered to run into them; all the ropes 
were then est loose, and large beams 
were then placed hurizontally” throm 
the port-holes of the vessel, the ends 
resting on the camels alongside, When 
the ropes were made fast, utd the vessel 
properly secured, the water was pumped 
out. on which the camels rose and bore 
up the vesse 















































‘A ship druwing 15 fect can be made 
by one of these to draw only 11 feet. 
The length of one of these camels was 
Ww 


feet, and tho greatest brewlth 22 
CAMLET, or CAMBLET. A light 
atutf, of several varieties, Some are made 
of goat's hui; in xome the warp is hair, 
and the woof hair or silk: others en 
tirely of wool, or a warp of wool und i 
woot of thread. Camlets may be striped, 
watered, and figured. 
CAMPHENE. One of the hydrocar- 

















cax]} 
th ‘enable two vessels to pass each 
other with freedom, the breadth at hot- 


tom is usually made twice us great as the 
breadth of the beam of the versels; the 
depth require to be at leaxt one’ foot 
more than the vessel's draught of water. 

The bed of w canal must be absolutely 
level. or have no more slope than is né- 
ceanary to convey water to repluce that 
which has been wasted. Hence, when a 
canal intersects a sloping country in ase- 
ries of channels at ditferent levels, 
means must be provided to enable vessels 
to pass from one level to another, This 
is commonly effected by means of a lock. 











‘The invention of locks as u means of 
carrying © canal through an undulating 
country has given an eutirely new fea- 





tare to the inland navigation of’ Europe. 
Various nations have claimed the honor 
of this invention ; but it would appear 
that the controversy which has arisen on 
the subject is not yet settled. A lock 
ia a chamber, formed of masonry, occu- 
pying the whole bed of the canal where 
the difference of level is to be overcome. 
This chamber is eo contrived that. the 
level of the water which it contains 
may be made to coincide with cither 
the upper or lower level of the canal. 
This ts effected by two of gates, 
one of which pairs ix placed at cach 
end of the chamber of the lock. By 
this means, while the gutes at the lower 
end of the chamber are 0 

those at the upper end are close the wae 
ter in the chamber will stund at the 
lower level of the canal; aud on the es 
trary. when the lower gates are clused, 
and the upper ones are opened, the level 
of the water in the lock will coincide with | 
























bet | 
om the | 
r then the 
ites he closed, and water is admitted 
into the lock from the upper level unite 
the snrfuce of the lock ix Ina line with 
the water above, the beat will be floated 
up, and on the opening of the upper | 
gutex may be pursed onward. By revers- | 
ing the conrse of procedure, boats may | 
be ax reavlily conveyed from the upper to 
the lower level. (Se Lock.) 

‘The supply of water required for main- 
wt a canal depends on the lockige 
or quantity wasted in passing a vessel 
thrmzh the locks, on the evaporation 
from the snrfuce, and on the leakuge. Tt 
hus been found by experiment that the 
annnal quantity of evaporation from the 
‘anal of Langiiedoe is 52 inches ; that 
4 
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to say, the body of water required to 
snpply' this waste is equal to a paraliclo- 
Piped whose base is the whole surface of 
water in the canal, and whose altitude in 
32 inches: in most calculations it has 
deen customary to tuke this altitude at 36 
inches. With’ respect to the leakage, 
when the xoil is porous the inner surface 
of the banks tay be lined with an eurth 
Tetentive of water, or a portion of the 
middle of each bank may be built up 
with earth of this character. The opera- 
ion of lining a bank with clay, or earth 
retentive of moisture, is called puddlin 
The advantages derived trom canals 
are now so generally known and acknow- 
Jedged, on to render it almost superfluous 
to allude to the question, ‘The beneficial 
effects of canals are felt in a greater or 
esa degree by all classes of ancicty : by 
their means the mannfheturer is enubled 
to collect his materials and his fuel with 























lexs labor and expense ; the farmer ob- 
tains a enpply’ of iuanare at a cheap rate, 
and a ready converunce of his produce to 


the most proftable market; and the 
merehant ix enubled to extend his com- 
meree hy exporting greater quantitics 
and varicties of gools from places remote 
from the sea, and by more eusily supply 
ing u wider extent of inland country 
with articles of foreign produc 




















short, general arguments in fav 
perseled by the rapidly im- 
p thriving state of all the ¢i- 
ties, te villages in their neigh 
Dorhoods while the greut works of ev 


kitel to which they have been conducted, 
and te whieh alurge portion of them owe 
their rise, ure their best recommenda: 
tion, Experience has shown that. the 

m of ruilrouds does not yet su- 




















the necessity for eunuls, at where 
ex, and not expedition, is re- 
he canal will Le preferred. ‘The 





keneral introduction of xteam propulsion 
on aur cunuls would he of great rervice. 
‘on the Erie, and Chesa- 
Canals. 

SDLE. Candles cun be made from 
any fatty *nbstunce which, at ordinary 
temperainres, is in a xolid state; wax, 
spermaceti, and tallow being the’ ust 
aubstauces employed. That very casen- 
tial part of iw candle, the wick, performs 
an office which involves a xemap of philo- 
sophy not always well understood. Tho 
wick ix eompesed of a dozen or more 
files of soft cotton, ranged side by side, 
and having just sufficient twist given 
thei to make them cling tozether. ‘Tho 
threads aro not so close together but that 
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earntehouc, and it is also soluble in sev- 


eral eevential oils: but of these latter #0- 
rf 
sticky atate on evaporation. 

The trees have incisions made into 
them through the bark: the milky juice 
exndes, is collected on clay moulda, dried 
in the sun, or with the sinoke of a fire, 
which blackens it. The juice itself is a 
pale yellow. creamy liquid, which is mis- 
ciblein water; it dries off into caoatehuuc, 
and loses 55 percent. Cuoutchone is int 
reluble in aleohol, but is soluble : besides 
ether». in naphtha from coul, oils of sussa- 
frox and lavender, and linseed oil. It 
melts at 245°, and burns with a bright 
flame and much smoke. 
on by eanstic potas, cold sulphuric acid, 
nor nitrie acid, nnless very concentrated. 
From its great elasticity if hua been used 
in articles of dress and machinery. (Ne 
Exaenc Baxpe.) 

The India-rabher maunfacture ia one 
of the most important branches of art, 
Fivalling that of e 
ries.” In this conutry it hax made 
digioua strides within a few years, 
Tnlia-rabber shoes are 
on the Amazon, by dippi 
there from this country. i 
the tree, and then holding the List 
a palm fire to dry it off qnickly : 
is then dipped again in the’ anil 
axain dried, und so repeated till it ue- 
quires the dne thickness: this ix con. 
pleted in. five minutes, Two gallons of 
rik utive for ten Jair of shoes, ‘The 
shoes ure then sun-dried, and next day 
staraped with pointed sticks, or the pines 
of the palm, ‘The shoe is then ent from 
the last, and is reudy for packing. 

From its softness and imperineability 
it is made into bongies, catheters, gas- 
tubes, and bottles. Its use asa varnish is 
ahneat endless, dissolved in any of the 
solvents previously mentioned. or in bi 
salphuret of carbon, without the use of 
heat. This constitutes Parker's patent 
solvent. 
vent, bnt it is too costly. By digesting 
the rubber in sol f carhonate of 
oda, or water of ammonia, previously, it 
dissolves more readily. 

India-rubber is now rarely used alo 
in manufacture, but ix previously mix 
with other inatters, which de not to any 
great extent affect its clustiei 
waterproof properties. By mixing in 

hur when the rubber ia ina semi- 
fintd condition it is said to be ruleanized, 
Wut xs this gives an unpleasant odor to 
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by women 
he lasta, sent 
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the fabric, various improvements have : 


ions the greater number leave it in a 


Iris not acted | 


ome of the older textile | 


he | 





Chloroform ia an excellent xel- j 


or its, 
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been made to obsiate it. 
been taken out to nse 
either alone or combi 
and sulphurets. Th 
Yas been used with advantan 
ther putent the rulsber atter be 
steamed ad dried is themizel, wh 
consists in subunitting the mas to 
action of the fumes of sniplur or sul- 
Phurons acid, by which the sulphur be- 
comes iuerporited. For matutucture 
the rubber is now never prepared by 40 
Tntion in turpentine wr other menstrauin, 
but it is redaved into a pasty mass Ly 
heavy grinding, and then passed threugh 
eeession of rollers until it is brought 
inta sheets of unifonn teature. 
| AOUTCHOUE A volatile hy- 
iting India 
° Fulin,: 


Patents have 
he byporsuy 
seal with au 













































F the liquid state it is the Ii 
known, but its vapor is so heavy ¢! 
‘may be trmsterred from one ves 
















ansther by simple pouring, The Ii 

is very volatile, anixes rea i 

Sand renders. viscid 

constitution is CF H 

| CAPER buds or unexpanded 
' fowers of the Copperie ‘apinusa, in com 
j tion, uae as a pe 
1 CAPSICUM. or seed-ver- 


| rel of ditterent rsicum. The 
[anger prada of the Capsicum smnvenny 
and the sinaller ones of the (2 econ 







| pepper is often grossly 
| common sult, and occasion: 
rnd varthy powders are said to 
to it: it often has a di: 
| odor, owing to its b 









ing xprinkled _w 





oil to prevent ite dust alfecting those 
who powder und sift it. 
wa , sometimes called 








STERN. A’ wtronz mussive 
tinther, in the form of aryHiw 
eated cone, round wl 

Vand being tamed 

i levers, it 









tran 
piterd : 











in whips, where it i 
Inchoras Inoisting salle, & 
rally: placed vertically, the lower, en 
ing let down through tho deck 





id be- 











can] 


it was first described as a solid by M. 
‘Thilourier. 

At common temperatures and pres- 
sures water absorbs its own volume of 
carbonie acid ; under # pressure of two ; 
atmospheres it dissolves twice ita vol- | 

me, and 40 on. Carhonie acid imparts ‘ 
brinkness and a slightly pungent and 
sour taste to water this impregnated * 
with it: it also confera the etfervescent | 
qnality upon raany mineral springs. C 
bonie acid is recognised by its rendering | 
lime-water turbid. It extinguishes flame | 
and sutfocates animals ; hence the miners 
call it choke damp. Carbonic acid is con- 
tained in marblo, chalk, and all the va- 
ricties of lime-stone; from which it is 
extracted by strong heat, as iu the pro- 
cess of burning lime; or by the action 
of stronfer acids, in which caso the car- 
bonie acid escapes with cferrerc nce. 
Mountains of lime-stone, therefore, are 
great natural repositories of carbonic | 
acid. Thia yas is also produced during ; 
the respiration of animals, and is evolved 
in the process of fermentation, | 
CARBONIC OXIDE. A gas com- | 

1 


















peed of 


Carbon ..1 atom, 
Oxygen 








It! 


weigh 302 yrains, 
fatal to animals, ‘und extingnishes 
flame : but it, burns’ in contact with air, 
and forins carbonic acid. tis obtai 
by passing vurbonie acid: over ret-hat | 
chareoal. or by heating ainixture of chalk ! 
or pounded inarble and iron or zine fil- ; 
ings to reduess, It is uot absorbed by | 
water. ' 

CARBONIFEROUS. A geolozical | 
term, generally applied to beds or strata | 
| 














containing co 

CARBOY. A large globular bottle of 
green glass protected by basket-work. 
Carhoys are seldom used, except for con 
taining certain acids aud other highly 
corrosive liquids likely to act upon stonc- 
ware. A carboy uf oil of vitriol usually 
contains about 160 Ibs. of thut acid, or 12 
gallons of, 

CARBUNCLE. The ancient name of 
agem, probably corresponding with our 

















ile liquid of fetid emell and acrid 
at 112? F., and eva- 
Jorutes so rapidly ax to congenl mercury 
ina vacuum. It is composed of two | 
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co) 

atoms of sulphur and one of carbon. It 
in nsed as a solvent for caonte 

CARBURETTED HYDROG: A 


und of car- 
n, of which there aro 
several, viz.: oil and coal gus, oil of lem- 
ons, turpentine, naphtha, ottoufroses, &e, 
CARDS—Canoisa SL. Tustrn- 
ments for arranging cotton 
fibres. After picking and dise 
the cotton is in the form of a very 
light, downy substunee, consisting of 
short fibres thoroughly dixentangled. But 
these fibres are not parallel: they lie 
acroms cach other at every imaginable an- 
gle, and any attempt to combine them to 
gether in this state wonkd be truitless 5 
they must be rendered parallel, ant to 
effect this is the object of the beantifal 
operation of asdiny, one of those whieh 
havo exercised auch a large amount of in- 
veutive ingenuity. If we were to take 
two combs, and puss the teeth of one be- 
tween those of the other, we should have 
a rude idea of the process of carding. en- 
pecially if we had a few fibres of evtton 
entangled ainong the teeth : for the move- 
meut of the two vombs would tend te ar- 
tunze the fibres in ome degree porallel, 
wire are inserted 
a pivee of Wood or leather, so that all 
n eqnal distance aud at 
an equ a if two such picces 
of apparatus were placed with their wires 
i [moved in contrury diree- 
tions, a few fibres of cotton placed on the 
Jnwer one would be combed ant by the np- 
per one. end arranged parullel, “In vari- 
‘es of the history of the manntie- 

cards have been ar 


generic name for the com 
n and hy. 



















































conve 
cave surface fitted to it sometimes one 
aeylinder, and the other ona flat 
Sometimes beth were on the 
surfaces of eylinders. But the princi 
ixthe same in all, and js uothing 
more oF lean than a process of combing. 
In soine arrangements the cotton is 
brought into the form of a **Inp,” of fat 
layer, by the sentehing-machine, and in 
that state transferred to the earding-en- 
xine: while in other eaws the lntter is 
fed by hand with cotton. 
These eard-combs are xometimes set on 
inders. and applied to the burring and 
carding oftentton un 3 
Tn Iss, letters patent were granted f 
the mode of constructing the hello 
liuder, to which the teeth of burring or 
eslindera ate to be attached. | A. 
der of tinned shect metal is fins 





wasn 
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HIE 


‘moctns to en~ 
at the common 


Soa by fing Roeping eres 
peas 
meimtstate of Weir. In en cee woe 


destroyed 


by the carbonic 
acid of the atmosphere." Commercial 
leach: 


[per cent 
ly liberated by 
is, however, fr short of 


lation of chloride of lime, 

and then transferred to n vat containing 
dilute sulphuric acid ; the chlorine or hy- 
Jorous acid thus ‘disengaged in cot 

the cloth, eauses the destraction 

of the coloring matter. This process i 
rr |, it_being unsafe to uae 
lations. White puttorns aro, om 
ple, imprinted on colored cloth, 


Kes being stampod with tartario 
fickened with a then 


‘boon applied remain woalt 
printed portions are bleed 

For purifying an offousive o in 
atmosphere, as an aid to proper enfilation, 


0 
‘ror 

this pr 
the 
sold 


aed while the 





| assum. 


faction | thi 


ean 
from good bleach 
ing it with dilute ai 


——= Chloride of ealciusa, 


Uyperchlorite of liens. 


tho teaching 
‘The solution 
elt, oF clothe 
in tho 


thiloride, A 
causes rapid 
rine. 


Tho value of any eainple of blemhi 
gador may bo easly dorms tay 
following method, in which the 
combined chlorine is estimated 
2 


ender is vory convenient. 
exposed i ahallow wes 
in 


juantity of oxygen—TS 
Sulphate of from are dissolved ta 
two ounces of water, and weidnlated 
few of wulphinric or 


his quantity will for 
alien, Ghactiy 10 praise of nonet 
Finy grains of the chloride of lane to be 
cexiinined are next rubbed up with alitde 
tepid water, and the whole 

the alkalimeter before described, whieh 


i 


i 


i 


a 
precipitate wit ped 
‘The number of 

of the chloride solution 
then be read off, anid sim 
contain 10 sgraina'of servi 
nantity of the latter im the: 
essily reckoned. ‘Thus, 


a 
2) 
# 
rt 


i 
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may 


i 
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scent in the sir. When heated to red-° The first Electric Clock to move in univon 
neas it emits oxvgen, and pastes inte the any number however distant, wat 
dentoxsde. When alittle of it is fused ted by Buin 
soaz with vitreons bony, thecompound have ‘heen 
ioral green en tions such st 
pecTRO the clock, which isa most important im- 
hich an appropria- provement. 
tion was made by Congress, hus been | CHRONOMETER. A. watel of jx 
pat in operation at the National Observa- liar construction, and great pertcetion 
tory Washington, | workinanship, sed for determinin 
‘The clock cave is of fine Italian marble, | graphical longitudes, or other Pury se 
ornamented with glass panels, set in | where time must be measured with ex- 
rilver sashes. The dial and hands are | treneaceurey. The chronometer differs 
like those of an ordinary clock, but the | from the ordinary watch in the pri 
ial ia cut out_and mado a skeleton, for ; of j nent, which is 
1e purpose of giving access to the clec- ; halance is entire 
trical works behind it. The pendulum | the wheels during the vreater part of its 
is made throughont of gla-: tycoinpen- vibration : and also in huviny the balance 
sate fur the expansion even of gliss by | compensated for vari of tempe- 
heut. the weight of the pendulum coi-; ruture. Murine chronometers geverally 
heat half seconds, ane are ung in 
t's, in Loxes about six or eiht inches 
square, The pocket chronometer deen 
not ditfer in appearance fran the 
ary watch, excepting that itis generally 
lrenometers are ot itn 
ration 2 and ships 
going ages ure useully tur- 
ithe with sevenil, for the purpose of 
ene another, amd also tea 
ctferts of acvidental deranre- 
ny single one. The wcenrucy 
whith which sone of the better sort of 
+ chronometer: have been found to perform 
jing: the error ina two 
not exeveding two or 






















apparatus, for 
























































House 
small p 

















seid 
ters, offered to the British 
rment_ to purchuse, are placed in 
Greenwich Observatory in the first 


x 
vo! 
are made every secon for $5 days with- 
ont occuring twice in the same plac 
and even then it is a mere chance if the 
omtacts are recommenced in the same j 
track. I 
Every tine a contact is made a sli 











y compared with te axtro= 
it notniral dock, and. its rate curefull 
ark ia lett, by cleetrical action, on the , noted. This is continued until the mid- 
Platinnt eurdiee: and when the spiral ' dleot Jul An timne the tempe- 
revelntion has been completed, the eylin- * much varied. In 
der iz marked all over its surfice by yoo- st weather the room is thrown 
mnvtric internet o that it is as cold inside 1 
The clock contains a duplicate interra in stunner the chanure is all of 7 
or clectrstome, which may be brought 1 difference, “The ehronemeters are. alan 
subiitted day and night f six 
ilt-hammer,, pivot awecks ty 0 degrees heat, raise by fire. 
th the pendulum, and litted by a ‘This is the usnal tri . 5 
© arm, or its equivalent, projecting : — Chrenometersure more in use in Amucri- 
can the penedntnn Itee can vessels than in those of any other 1 
1 four patents have been tion. 

out in England for im- Mr. 1. 













































why has intraduced meroury 
ly Electri- + into the chronometer to ewmpensite for 
a ck known war the Tos ticity in the haiauee <pring 
invented in 115. by o German named , when subjected to'heat. It set equally 

‘This was a local clock. ' by its fluidity and by ita thermal expan 
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taken place in the mannfactare of candles. 
Tho lancer quantities of cocoa nut oil, 
however, are now exported to France to 
make soap, the use of such oil in candle 
making being now for the most part sub- 
stituted by pulm oil. It has lately been 
proposed in Cexlon, to employ the juice 
of the cocoa nut tree for the making of 
sugar, it being considered that each tree 
is capable of producing upwanls of one 
hundred weight per annum, and that an 
acre of cocoa nut trees, requiring little . 
caltivation, will produce at least twice us ' 
much sugar as an acre of sugar-cane re- | 
quiring much more cultivation. 

COFFEE. The seed of an evergreen 
shrub, ofea Arabica, ofthe family Hub | 
aca. ' It rises twenty fect high. The 
berry is imported from Arabia, the Fast ; 
and West Indies. In Java lurge quanti- | 
ties are grown and exported. \ 

It grows upon lange bushes, and the | 

ins of coffee are formed two in a ber- 
Ty, about the size and shape of our con: 
mon plam. The skin of the berry is i 
about as thick as that of the plum, and 
the color, when ripe, a pale scarlet. 

The bush is very’ productive. E 
branch is loaded with the berri 
grow two in a place, on the opposite si 
of each other, and about an inch 
half apart. When ripe, the skin bursts 
open, and the grains of coffve full out 
upon the ground; but a more general 
way is to spread something under the 
bush, and shake the cutfee down. Aiter 
the outer skin is taken off there renains 
kind of husk over each kere). which is 
prok 

























ing, in order to be 
freed from the broken purticles of the ' 
bush. It has been said 
that one bush will no 
average more than 
fee might be ct 
tage in Florida. 
‘The analysis of the raw berry affords 
Cellular matter, 
Moistare, 
Fatty matiers, 
Glucose deetria, 















Potash, lime. magnesia, phe 
Stat eulpuarier acide alee and 
eblorine, -. 


Tn 100 part 
‘The change coffee undergoes by roast- | 





* from the seed of 
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* ing is not fully understood ; some of the 

' easentia! oils are driven off, and the berry 
is charred; the pecaliar aroma is deve~ 

‘Toped, which is soluble in water, und is 
ae! 


‘ORE. The charcoal obtained by 
heating coal with the imperfect access of 
air, or by its distillation. The former is 
usually called oren one; the lutter gaa 
cuke, being abndantly produced in gus- 
works, The weirht of coke usually 
amounts to between 69 and 70 pwr cent. 
of the coal employed. Coke is u valuable 
fuel for many purposes in the arts, 
COLCOTHAR. Brown peroxide of 
(Se Rovar.) 
COLOPHANY. The dark colored re- 
sin which remains after the distillation of 
oil of turpentine. 
COLUMBIUM. A. metal dis 
by Mr. Hatchett in 1901, in a ii 
from Sussachnsetts in North Am 
Tt_has since been found in a Swi 
ineral called tantalite, but its ores are 
extremely rare. It is’ acidiflable, and 
hence the peroxide lns been termed Coe 


lumbie acid, 
COLZA, OIL OF, The oil expressed 
ne rusaien ol raced, w 
species of cabbage. Cola vil is much 
used in France and Belgium tor burning 
in lamps and other purps 
COMB. The name of an instrument 
made of a thin plate, either plune or 
carved of wood, horn, tortoie-shell, 
ivory, hone, or inetal, cut out upon one 
or both of’ its sides or edges, into a series 
of somewhat long teeth, not fur apart ; 
chich ia employed for disentanzling, 
ing parallel and smooth the hairs of 
nian, hones, or other animals, 
‘A'thin steel saw Low, mounted in an 
ron or wooden haudle, is the implement 
by the comb-maker to cut the Lone, 
¥, and wood, into slices of from a 
twelfth to a quarter of an inch thick, and 
of a size suitable to that of the evnb. 











ered 








































The pices of tortoise-shell ax found in, 
commerce are never flat, or, indeed, of 
rular curvature, such us the comb 


any rep 






them the desired form wh 

serve ufter cooling. After ree 
outline shape and curvature. i 
flat files or fine raxps, the place of the 
tecth is marked with'n triangular fey 
‘and then the tecth themselves are cul 
out with a double saw, composed of twe 





sing thelr 
proper 
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‘A tube serewod into another hole serves 
to conduct away the condensuble vapors 
at plewure into a Wonlte’s apparatus. 

BASITY isu kind of cotton loth ori- 
ginally imported trom India, and now 
Mauufactured in great quuntities in vuri- 
ous parts of Britain, expecially in Lanea- 
\s itdémanity, and 
describes i dof fustion. ‘The 
distinction between fustinc and din 
Beers to be, that the former desiguates 
common twilled cotton cloth of a stout 
fabric, which receives no ornament in the 
Jom, ‘but ix most frequently dyed after 
being woven. Dimnity is ulso a stont cot- 
ton cloth, but not uxnally of 0 thick atex- 
tare; and is ornamented in the loom, 
either with raised stripes or funey flares; 
wldomn dyed, but usally worn white, 
pr bed and bed-room firniture. ‘The 
atriped dimities are the most coumon 
they require less lubor in weaving thant 
the others ; aud the monntinz of the loom 
being more simple, and consequently less 
expensive, they can be sold at much lower 
rates. 

DIPPEL'S OIL. 
oil, produced during tho destru 
tillation of bone. 

DIPPER. A name commonly given to 
tho water-ouzel und other species of the 
genus Uinelua, 

DIPPING NEEDLE. 
for showing the dirvetion of the magnetic 
foreo of the earth, It is a magnetic nee- 
dle, furnished with an axis at right angles 
to ite length, and passing as exactly ax 

waible through its centre of grav 
al plat 
When v needle thus mounted is pluce 

sitor, 
: and if the 
vertical plane in which caincides 
with the magnetic meridian (which is al- 
ways known by means of a vurintion com- 
pais), the position which it, assumes 
shows at once the direction of the may- 
netic force ; and the intersection of two 
or more directions, found by making the 
experiment at different pluces, indicates 
the place of the magneti¢ pole. ‘Though | 
the principles on which the dipping needle 
acts ure abundantly simple, its practical 
eonxtrnetion is found to bo excuedingly 
ditticult. It munt be accurately balanced 
on ite axis; the axis must le placed ex- 
actly horizontal; the friction must ho 
diniinished to the utmost extent postil 
and the adjustments can only be m 
when the needle is porfectly free froin 
magnetism, and also secured from the 
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effects of the magnetic influence of the 
earth. It must be subsequently magne. 
tized, und during this process mach caro 
is required to zuard agninst derangement. 
‘The simple constraction_is represented 
in the umnexed figure. The needle D d 
consists of a flat oblong piece of steel, 
tapering to 9 point at botl ends, and hav- 
ing a slender cylindrical axi id 
through its centre of gravity. 
moves freely in cireu- 
lar holes made in the 
lateral horizontal bars 
HLA, which support a 
vertical cirenlar CC, 
gradunted forthe pur- 
ge of showing the 
inelination of the nee- 
dle to the horizon. 
and 8. 'T, to which the circle is 
is provided with levels, and ad~ 
justed to herizontality by means of 
screws. But in the most improved form. 
of construction of the dipping needle, 
the axis, inf¥éad of being a cylinder, Is a 
knife edge, resting perpendicularly, like 
the supports of a pendulum, on twoagate 
planes. A needle thus sapported, how- 
ever, tnust necessarily make #tnall’ oscil 
lations; consequently it must be eo ad- 
justed that when it points in the direc 
tion of the magnetic foree, the knife edges 
inay be perpendicular to the agate 
‘The mean value of the angle of the dip 
must therefore be known previously to 
its construction ; but it isthe best adapt- 
ed, on account of its delicacy, for ascer- 
taining the minute variations of the dip 
at the suine place. ‘The angle of the dip, 
like thut of the variation, clian; its 
value even at the same phice, following 
of course the motion of the magnetic 
fina which, from the observations made 
hy Scoresby, Parry, Ross, and others, in 
high latitudes, appear to have a motion 
westward, the annual amount of which is 
abont 114°. In the summer of 1381, 
Commander Ross, in an excursion from 
the vessel i ich his party were so 
long detained in the polar reas, reached 
‘a spot on the continent of North Ameri- 
ca, which had been malated to be the 
ition of the magnetic pole. 






































rth, and its longitude $8? 
45 west. 
DISTILLATION. The evaporation 





pv] 


be performed, while the utmost 
mast be observed. 

‘The fermentation ix brisk, probably 
from the agency of the albumen, and fur- 
nishes a ad of barm, which an- 
awers well tor the bakers; 100 pounds 
of potatoes yield from 18 to 20 pounds 
measure of spirits, nine-elovenths of our 
excise-proof; or about 16 pounds mea- 
eure of ‘= about 14 gal 

It has been observed that after the 
month of December potatoes begin to 
yield a smallor product of fermented 
spirits; and when they have once epront- 
ed or germinated, they afford very little 
indeed. te a3 the difficalty of Ereping 
and ti ing potatova, distillation 
from them, can never become general till 
some plan be adopted for overcoming 
these disadvantages. 

‘When acetic ether is added to well pu- 
rifled or clean spirits, euch os the dintil- 
ters call silent whisker, it gives it some- 
what of the flavor of brandy. For this 

pose, also, the spirits are rectified 
Kom bruised ‘prunes or the lecs of the 

ac distilleries, whereby they acquire | 
ditional tlavor.’ ‘The astringent taste 
of old brandy is imituted by the intro- 
duetion of a fittle catechu into the British 
spirits. Bored sugar is employed os a 
coloring in these imitations. Butyric ether 


Fives a pine-apple flavor. 
DING HEL an apparatus by | 


means of which permons aro let down | 
and enabled to remain under water, and 
execute various operations : such as le- 
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velling or clearing the bottoms of har- 
bors, preparing a foundation for build- 
ings, bringing up sunken materials, &. 
ie principle of the diving bell depen 
ie impenetrability of atmospheric ; 
ind max be illustrated by a very fa- 
experiment. Bring the edge of 
rted tumbler, or any close versel, 
to the surface of water, and, keeping t 
mouth horizontal, prees it’down in the 
water. It will he scen that, though 
rome portion of water ascends’ into tlie 
tumbler, the greater purt of the space 
remains empty, or only filled with aii 
and any object placed in this space, 
though surrounded on all sides with * 
water, wonld remain perfectly dry. In: 
fact, the quantity of air remains the 
fame. but it ie compressed into a smaller ' 
volume, in proportion to the depth to, 
made to descend. Now, if! 
Fe conceive a vessel of wood or iron, | 
nf 
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any, moderate depth under water, it s 
fdent that they may remain there for a 
considerable time, and perform any oy 
ration that could be executed on lan 
the same confined » The machine, 
however, as thus described, is liable to 
two great defects, which mnat be obvi- 
ated “by other contrivances before any 
at_advantago can be derived from 
it. Inthe first place, us the air by its 
compressibility allows the water to enter 
the lower part of the bell, the dry space 
is not only diminished, but the bottom 
‘on which ‘the bell rests, and where the 
operations are to be carried on, is ulso 
covered with water to a proportional 
depth. In the second place, the air 
within the bell, by repeated respiration, 
soon becomes mephitis, and unfit to sup” 
port life; so that it is necessary to ele- 
vate the’ apparatus after short intervals, 
to admit a fresh supply. 

It is not known at what period the 
diving bell wasinvented. Beckinann, in 
his Hietory of Incentions, mentions that 
at Toledo, in the sixteenth centary, two 
Grecks, in the presence of the emperor 
Charles V. and several thonsand specta- 
tons, let themselves down under water 
ina large inverted kettle with a burning 
light, and rose again without being, wet, 
George Sinclair, the anthor of Sotan’s In- 
tinible World Displayed, in his work en- 
titled Are Nora «t Magna Gravitatia et 
Jecitatie, mentions some attempts that 




















| were made about 1565 to raise, by means 


of a diving bell, the treasure from tho 
ships of the Invincible Armada that went 
to the bottom near the Isle of Mull in 
the Hebrides, and describes the kind of 
bell that was employed. But, on account 
of the defects to which we have alluded, 
the diving bell continued to be of very 
little use fill the time of Dr. Halley, who 
‘a means of introducing fresh 

air into the bell while under water, and 
of allowing the mephitie or breathed air 
ape. The bell he made use of he 
describes as having been of wood, con- 
taining abont, 60 cubic feet in its cavity, 
and of the form of a truncated cone, 
whose diumeter at the top was three 
feet, and at the bottom five. This wus 
coated with lead, #0 heavy that it could 
sink empty, and the weight so distri- 
‘uted about its bottom that it could only 
descend in a perpendicalar direction. 
In the top a clear glass was fixed, to let 
in the light front above, and a cock to let 
out the sir that had been breathed. To 
supply the sir to the bell he caused a 
couple of barrels, of about 86 gallons 
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‘each, to be cased with load so a8 to sink 
empty, each of them having « bung-hole 
in ite lowest part, to let in the water as 
the sir in them condensed on their de- 
scent, and to let it ont again when they 
were drawn up full from below. Toa 
bole in the uppermost part of the burrele 
‘a trunk or hove was Tong enough 
{o tall below the bung-lioley and kept 
down by a weight, so that no air could 
escape by the hose'till its end wus ruised 
up. The burrels thus prepared were let 
down by the side of the bell. Aman 
stationed on a stage suspended from the 
bell was ready to take up the hote ; and, 
as soon as their ends were bronght to 
the surface of the water in the barrels, 
all the air that was included in the upper 

rts of them was blown with great vio- 
fence into the bell, while the water en 
tered at the bung-holes below and filled 
the barrels. By means of this coutriv- 
ance the air was not only kept freah, but 
another great udvantuyge was gained : 
namely, that by admitting a sufficient 
quantity of it the whole of the water was 
expelled from the iuside of the bell, and 
the Lottom of the seu lnid dry. 

By means of this contrivance for the 
admission of fresh air, it was now. pox- 
sible to remain for any length of time 
under water; but the use of the upparu- 

still’ found te be uttended with 

i and even cousider- 

able danger. bell 

having no power over it, ite rising or 

winking depends entirely ‘upon the peo- 

PS at the artiee of the waters and ox 
he bell, even when in the wa 
































divers. 
sppreliended, is that it the mouth of the 
dell in its descent should come upou a 
sunken ship, or a rock projecting ab- 


Another dunger, still more to he 


rupily from the bottom, it’ might. be 
overset before any wind could be given 
tu those above. These detecte were ob- 
viated by the very ingenious contrivances 
of Mr. Spalding of Edinburgh. In order 
to uvoid the risk of being upset whe 
the bell descends on a rocky or tneven 
Bottom, he suspended a considerable 
weight, which ix culled a latlance weight, 
delow the bell, Ly a rope passing over a 
pulley fixed int the inside ; ond the other 
weights attached to the’ bell being ¥o 
adjusted that they could not sink it 
without the balanco weight, as soon as 
the latter rested on the ground the bell 
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[ow 
Temained in the water. In 
cose of the mouth of the bell being 
caught by any obstacle, the  belance 





weight is immediately lowered, till it 
Tests on the bottom; and as the bell, 
when thus relieved, is buoyant, the di- 
ver, having disengaged it from the rock, 
| have it in their power either to descend 
by pulling in the rope, or by allowing it 
to run to asceud to the surince. Another 
| contrivance of Mr. Spalding deserves 
j mention. “He divided the bell into two 
| compartinents, the one shore the other, 
| and communicating by means of a at 
cock. The divers are stationed in 
lower one, and the weights are so ad- 
justed that when the cavity above is 
empty the bell is bnoyant; when it is 
filled with water, the bell sinke. Imme- 
diately nhove the partition are some elite 
in te wides of the bells ; and at the top 
in an orifice, which can be opened oF 
shut at pleasure, Suppose now, thie 
orifice being upen, the Uell is required to 
be lowered; aa it descends, the water 
enters at the slits, and the ait excapes by 
the orifice. When the apparatus is et 
tirely under water, and the cavity conse- 
quently completely filled, let the erifice 
he shut. ‘The bell will bow continue to 
descend ; but if the stepeock communi- 
cating with the upper compartment te 
opened, the air wil rush from the under 
to the upper, and displace u quantity of 















































he water, wird the apparatin willbe 
lightened hy the whole of the water s0 
| displuced. “The divers have it thns in 





thod of constructing the diving bell has 
not, Lowever, been adopted. 

‘The greatest improvement on the div- 
ing Vell, since that of Halley, woe made 
Uy the eclebrated Mr. Smeaton, und con- 
sats in forcing down a continued stream 
of uir by meuns of an air-pump throngh 
a fiexible tuhe; and this plan is now al- 
ways wlopted. In the year 1788, Sinea- 
ton constructed a diving bell to be used 
in the operations then contemplated at 
Ramegate harbor on a new and iinproved 
pln. Tustend of a bell-shaped. vessel 
sunk by weights, his apparatus consisted 
Of w xqitare cheat of east iron, fonr and a 
lulf feet long, four und u half feet high, 
and three fect wide, affording enficient 
room for two men under it. It was cast 
of such a thicknens that its own weight 
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steady by heavy weights attached to his 
feet: and ho carries a line in his hand, 
that he may, when necesenry, g 

self back to the rope. A’ waterproof 
dress covers his hody entirely ; and he is 
thus enabled to remain under water five 
hours at once, all the while per- 


foetly dry. 

DIVISIBILITY. The property which 
all bodies possess of being separable into 
ports. It was u question formerly much 

itated among philosophers, whether 
matter is divisible in infinitum ; or 
whether o certain term does not ‘exixt 
beyond which the purticles are reduce 
to simple utoms incupuble of further di- 
vision. The question is ineapable of di- 
rect solution, and fortunately is of no 
importance to science ; but thie extent to 





























which the uctual subdivision of bodies 
has been carried in many cases in. the 
arts may well be considered us prodigious, 
“In the gilding of buttons, 6 grains of 
gold, which is applied as an amalgam 








‘ory, or white satin, 
be immersed in a nitro-muriate xolution 
of gold, and then exposed to a current 
of hydrogen gus, it will become covered 
with a surface of gold hardly exceeding 
in Dussneees the ten-millionth part of an 
inch. 

“Tho solution of certain saline bodies, 
and of other colored aubstances, exhibits 
a prodigious subdivision and dissemina- 
tion of matter. A single grain of the 
sulphate of copper, or blue vitriol, will 
communicate a fine azure tint to five gal- 
Jons of water. 
must be attenuated at least ten million 

yet each drop of the liquid may 
‘eo many colored particles, dis 
tinguishable by’ our unassisted vision. 
Odors are capable of a still wider di 
sion. A single grain of musk has been 
known to perfine a room for the spree 
of twenty. y Animal matter like- 
wiso exhibits in many instances a won- 
derful subdivision. ‘The milt of a cod- 
fish when it begins to 
























matter. The Vidrio wudula, found 
duck weed, is computed to be ten thon- 
sand million times smaller than a hemp 
seed. The Mibrio lincola: ovcurs in vege- 
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e him: | 






In this care the copper | 








[pra 
table infasions, contain! 
wayviade Of theao ‘oblong Pointe THe 

ie geatinooa, discovered in ditch wae 





drop of Hquid, 

DOCIMASTIC ART. The art of as- 
aying minerals or ores, with a view of 
Acterinining the quantity of metal which. 
they contain. 

)OCK. An artificial basin forthe re- 
ception of ships, Docks are of two sorts, 
ae and di ite: formes are nied for 
the purposo ot ing and unloading a 
ship's cargo out of the influence of the 
tide, and are constructed ‘with  gutes, 
whielf when shut Keep the ship con 
stantly ou float at low water; the latter 
tre ntende Yor the building, repairing, 
or examination of ships, which ar ad- 
mitted into them at flood tide, ana are 
so called because they are either left dry 
by the ebbing of the xea, or rendered #0 
By th’ una of great flood gates or of 
pumps. A naral dock ina place provided 

ithe ail sorts of naval stores,” timber, 
and all tho requisite machinery for ship: 


building. Fane 
LOOD is a resinous 











DRAGON 
substance, which comes to us sometimes 
in sinall balls of the size of a pigcon’s- 
egg, sometimes in rods, like the finger, 
and sometimes in irregular cakes. Its 
color, in lump, is dark brown red; in 

wder, brightred ; friable; of a shining 

3 8p. "196. It contaius a 
insoluble in water, 

in alcohol, ether, 
It is brought from the East 








tang. 

Dragon's blood is used chiefly for 
tingeing spirit and turpentine varnishes, 
for preparing gold lacker, for tooth tine- 
tures and powders, for staining marble, 
&e. According to Herbenger, it consists 
of $-07 parts of red resin, 2 of fat vil, 8 of 
benzoic acid, 16 of oxulate, and 3°7 of 
phosphate of lime, 

DRAINING. | The art of freeing the 
eurfuce of the soil from superfluous wa- 
ter, considered with reference to culti- 
vated vegetubles, and the health of man 
and animale, Water may become super- 
tinons by being collected in the natural 
hollows on the surface, and thus form 
ing boge; by heing retaiued in the sur- 
face stratum, in consequence of a reteu- 
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and lustre. Another improvement in , 
dyeing of more recent dato is the 
cation to textile substances of metallic | 
compounds, such as Prussian blue, ! 
chrome yellow, manganese brown, &c. 
Thore are a few dyeing materials which 
impart their color to different statfs with- | 
out any previous preparation, and these 
have been technically termed’ ewbatantive 
colors ; by far the greater number, how. 
ever, of coloring materials, only impart a 
fugitive tint under such circumstance: 
and require that the stuff to be dys 
should undergo some previous prepara- 
tion, in order to render the color perma- 
nent; that ia, capable of resisting the ac- 
tion of air, light, and water. The sub- 
stance applied with this intention is called 
a lace of mordant, and must possess an | 
affinity for the fibre of the stuff on tho 
one hand, and for the coloring materials | 
on the other. ‘The mordant often eifects | 
another important object; that of chang- | 
ing or exalting the color ut the same time 
that it fixes it. The principal mordanta 
are luminous earth und oxide of iron, 
and these are usually applied in the state | 
of acetates, Oxide of tin is a valuable 
mordant ; it is generally applied ns ni- 
trate or chloride. Ax an instance, we 
may mention the mole of dyeing calico | 
hy means of madder, a decoction of ; 
whith, if applied to the unprepared 
goods, would only give them a dirty red 
tinge, neither agreeable nor permanent. 
Ifthe calico be previously passed throngli | 
& weak solution of acetate of alnininia, 
and then dried at a high temperature, 
and afterwards washed. a portion of the ; 
alumina is retained in chemical eombin 
tion with the fibre of the calico; and | 
when thus and nbmitted to the | 
action of a hot decoction of madder, and 
again washed, it comes out of a fine red, | 
which is fixed in consequence of the at 
traction of the alunina for the peculiar 
rineiple which qives color to the mad- 
r._ If the mordunt be oxide of iron in- 
mead of alurnina, the color which is then 
produced is purple; and various shades 
and colors are obtained by mixing mor- 
dants, by using more or less of them, 
and by applying the colored solutions in 
various suites of concentration. Some- 
times articles ure dyed by a similar pre- 
cipitation of colored metallic oxides in 
the fibre: thus yellow ix obtained by 
passing cloth iinpregnated with acetate 
of rad throught a solution of elromate of 
Patash : x donble decomposition ensues, 
and yellow chromate of lead is precipi 
tated in and combined with tho vegetal 
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or animal fibre. Blues are pr.kluced by 
parsing the woods previonsly mordunted 
with iron through an acidulated solution 
of ferrocyanate of potush ; these are gene- 
rally called ehrment eulore, though not in 
fact more so than the others. Scarlet is 
exclusively produced by the coloring 
inatter either of the cochineal ur of the 
¢ insect, which is fixed by oxide of 
tin, or by alutninu, ond heightened by the 
action of tartar. 

Andigy. "This dge-deng, when tolera- 
bly good, contuins half ita weight of in- 
digotine.’ ‘The cold vat ix prepared com- 














| monly with water, copperas, indigo, lime, 

or sometimes carbonate of veda, und is 
used almost exchasively for cotton and 
linen; immersion in acidulated water is 





mounted exclusively with indigo, 
potashes of commere 
in th 
Dae of carbon api Lsydrogem, sie a8 Ue 












extract ddder aud bran, ‘perform th 
disoxydising function of the eapperts in 
the cold vat, ‘The pastel vats require 


Il and experience, in consequence 
of their complesity. The greatest diff- 
culty oceurs In keeping them in a good 
coniition, because they vary progressive- 
ly ns the dyeing woes on, by the abstrac- 
tion of the indigetine, and the modifica 
tion of the fermentable imatter emploved 
to dixoxygenate the indige. - The alkaline 
matter ulso changes by the action of the 
air, By the anevessive additions of indi- 
#0. alkali, &e., this vat heeomes very 
difficult 16 ‘th profit and sue- 
cen, r of the dyer ix the 
proper addition of lime; two amich or too 
ittle being equally injurions. 

Sulphate of indigo, or Suxon blue, is 
ued ulso to dye silk and wool. If the 
wools he ill xorted, it will show their dif- 
ferences by the inequalities of the dye, 
Woo! sige in this bath put into water 
suturated with eulphureted hydrogen, be- 
comes soon colorless, owing te the dixox- 
yeenationoftheindivo, The woollen cloth 
when exposed to the air for some tine 
resumes its blue color, but not ro intense- 
ly as before. 

Logwond.” The properties of hema- 
tine expluin the mode of using loewood, 
When stntf are dye in the infusion or 
decoction of this wood, under the influ- 
ence af a base which acts upon the hema- 
tine in the manuer of an alkali, u blue 
dye, bordering upon violet, is obtained. 



























































the prelude of ebullition. The wholo ' 


masa being now heated to a 
patible with its permanent clasticity, be- 
‘comes turbulent und explosive under the 
continaed influence of fire, and emitting 
more or less copious volumes of vupor, ix 
said to boil. 

temperatare by the influence of culoric, 
becomes impossible in these cireumstan- 
ees with alinost all liqnids, because tho 
tapor earrics off from thein as much heat 
in a latent state as they aro capable of re- 
ceiving from the fire. 

The temperature at which liquids boil 
in the open air varies with the dexree of 
atmospheric prevanre, being higher as 
that is ineresxed, and’ lowor us it ix di- 
minished. Hence boiling water is colder 
by some degrees in had weather, or in an 

ated situation, with a depressed bar- 
ometer, than in fine weather, or at the 
bottom of a coal-pit. when the barometer 
in elevated. A high column of liquid, 
also, by resisting the discharge of team, 
raises the boi . In cucua, all 
quids boil at a teniperature about 124? F. 
Tower than underthe average atuiospherie 
Pressure. 

The following is a tablo of the boiling 
Points of a few substances, en Fabron- 
heit's scale : 



























Ether, 1002 Alrohol, 1739 
Siuie Acid, 2102 Water, #129 
Solution wf Salt, 2449 Chloride of Calet- 
Mnriatic Acid," 2722 um, 29 
OM of Turpentine, 4132 Salphiurte Acti, 
Phoephorus > Nulphar, 

Linseed Of, GMO Mercury, 








M. Marcet has thown, that whatever 
the nature of the boiler, the temperatura 
of the steam is invariably lower than that 
of the water from which the steam is 
generated. In glass vessels, this ditfer- 
rants, on an averuge, to 1.908 de- 
metal vesrela, uuly to between 
ree. ‘There ia nt 
ene exception to this rule, viz: where the 
inside of the boiler ix coated with a thin 
layer of sulphur, guin lac, or any other 
mastter possessing un adhesion fur water. 
In that case tho boiling water and the 
steam have the same temperature. ‘Thus, 
contrury to the generally received notion, 
itis not in metal vessels that the boiling 

int is lower under a stronzer pressure, 





























substances, 
ipitates. by the 
repeated 


move all soluble matters, and renderthem | The use of the phosploru 


free from taxte und smell. 
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EFFERVESCENCE, 
gaseons matter from liq 
act of fermentation. All liquids trom 
j which babbles of gus rupidly excape, 50 
to resemble boiling, are said to effer- 


exee, 
EFFLORESCENCE, Is the spontane- 
| ous conversion of u solid, usually erystul- 
i Hine, into a powder, in conxeqnetice cither 
j of the abstraction of the combined water 
Dy the air, ax happens to the crystals 
of sulphave and carbonate of soda; or by 
the absorption of uxygen aud the torma- 
tion of a suline compound, as in the ease 
+ of alum schist, und iron ‘p 
| petre appears uw an efflorescence upon 
}the ground und walls in many situa 
tions. 

EDGE-TOULS. 
Sree 

EGG, 


The ercupe of 
as in the 




















(See Cevezny ond 





The ovum of birds and other 
oviparous animals, The changes 
the ben's egg undergoes during ineubation 
Ihave been described by Sir E. Home in 
| tho Lhilosophicul Transactions tor th 

1s22, page 339, and. illustrated by 
\wautiful acries of” plates atter Bau 
drawings; the sane volume ulso con 
a valuable paper by Dr. Prout on the 
same mubject, hut chietly in reference to 


























soon become lighter, and swim on. 
water, in consequence of evaporation 
through the pores of the shell. When 
is boiled. in water und suffered to 
cool iu the air, it looses about 82 hand- 
redths of w gruin of ruline matter, te 
gether with a truce of unimal matter and 

alkali. ‘The mean weizht of a hen's 
is about S75 grains, of which the shell 
ite inner membrane, weigh {357 
graing, the alinmen, or white, 5278 74, 
and the yolk 51-8'gra, The shell con- 
tains ubout 2 per cent, of animal mutter 
and 1 per cent. of the phoxphates of lime 
‘and mugnesia, the remainder being enrbo- 
nute of lime, with a trace of earhonate 
of maynesia,” When the yolk of x lund 
boiled egg is digested in repeated por- 
tions of stroug aleohel, there 1 







































% in glass vessels; if tho latter are ' ters of albmnen, but containing: 


80 as to re- | The albumen of the egg contain 


white residue haviug the lewling charac: 
ho 











i in to 
! phosphoric acid to form the bones of the 
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and n are powerfully opyoned 
lex. If the bar be bent, as | 
in the annexed 
fal horse-shoe magnet is ob- 
tained when the ends fn of 
the copper wire twisted ronnd 
it are connected with the vol- 
taic circle; und a single pair of plates is 
safficient for the purpose. 
ELECTRO-MAGNETIC ORE SEPA- | 
RATOR. Mr. Ramiom Cook haw pu- 
tented a machine for weparating the 1 
netie iron trom the rock with whi 
apluys a revolvi 
eylinder or drum wi A lect muMTetic 
poles on its circumference. When the 
crushed ore pawes underneath the re- 
volving eslinder, the oxide of iron is at- | 
tracted to the cylinder, leaving the i 
purities behind: when the drum ix 
charged with ore, the evlinder ix freed 
from connection with the battery, and 








































the ore then losing ite uttractive force, 
off into the reviving-box. 
PLECTRO-MAGNETISM, | (Mortve 


Numerons att 








i, Dol Negro, M'Gunl 
atone, “and the Inachines re 


ete and 
ch huts 
been apent in the construction of m 
chines, the publie are not yet int pos 

sion of any clectro-mayivtic mucl 
which is capable of exerting power 
nomically. 

The most remurkuble ¢ 
these of Profexnor Jucobi, w 
and °39, eucceeded in propel 
apn the Neva at the nite 
an honr. | 




















promise t 
power more ciltetive than hitherte, One 
of the electro-magnets made for the lange 
engine, in w recent] trial, x0 
Iefoo Tba.. and its atthictive tore 
st un ine) al ly 1 
As this force can be multiplied withont 
limita, it is reduced toa question of econ- 
omy andl conven 

The power of elect 
newared withent I 
produced by the eh 
ftive clement of any battery no 
























corrent 
bance of 











4 engin 







tery. 
‘The greatest amount of wa 
ie produced when the ch 
istnost rapid. 

Hence, in all 
ral to cuploy 

















ni 
1 proved by 
Mr. Joule, and most satistietorily. cone 
that one 
ble in un eleetre-ani 
the most favorably coustrnc 

(power, at the cost « 





power i 









to pre 








hours, while 14 Me. ure consumed in 
the sutue time te produse the sane joower 
iu a latte "+ construction, 
‘The intensity being 
d that of Grove's, ‘The cause of this war 
erred to the necessity of producing 
igh degree uf eseitement, touvercome 
resistance which the inedeenlar forces 
to the eleetrival perturbations, on. 
h the magnetic ee depots, 
What amount of magnetic power cut 
be obtained from an equivalent of a 
al comnsimtesd "The Tallewin 
: sry rennlts 
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y ree a voltaie 
current being the uiaber 
hour was 





of grains of 
hich raised tote Ths, 


wher 
the bat 
of 1 ewteof coal ix unde 
of Lewt. of zine is abow 





On of vine cons 
ry lifted only s0 Ua, The 

mile: the cost 

Ther 















the mest pert ditions, 
atueti¢ power mnt ne nearly 23 tines 
¢ expensive tin st But 








thor preceeded te xh 


to be 
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whole of those of the articlos pro- 
viously covered by the tarpentine; should 
It be required to give tho articles more 
ovats than one, the same procens of up- 
plying the enamel is to be repeated, ut 
omitting to apply the spirit of turpen- 
tine, The compositions are an follows? 
for bluo, the best vanish or gums, three 

aarters of u pinit; of spirits of tarpen- 
Une, half a pint; flake white, 11b.,.and 
prossiate of iron, 1 ox For red, Per- 
run vandyke, 1 ib: vamish or guna, 
half a pint; rpirite of turpentine, quar” 
ter of @ pint. For grean, pale chrome, 
41h; varnish or gummy, hall w pint; *pi? 
Tite of turpentine, quarter of a pint, 
Other colors or tints inay be composed 
and applied in like munner by varying 
or altering the proportious of the mate- 
rial 


ENCAUSTIC PAINTING. In paint- 
ing, « method of painting used by the 
ancients, the precise mode of excenting 
which is by no meuns sufliciently ex- 
plained. From Pliny’s account, it seems 
Qat the colors were made up into cray- 
ons through a medium of wax, und, the 
subject being previously traced with a 
metal point, were melted on the picture 
ax they wero ured. Tho picture being 
finished, a varnish of melted wax was 
spread over all. The color thus not 
only obtained consideruble brillianey, but 
the work was also protected froin the 
weather. It was lastly well polished. 
The attempts to revive this art, which, 
after all, if, we may draw our conclusion 
from Pliny’s aeeusint, xeems te lave be 
but a clumey process, have not been ut 
tended with «neces, 

EQUATORIAL. An astronomical in- 
strament, contrived tor the yurpese of 
dirceting a telescope upon aily celesti 
object of which the right ascension 
declination are Known, and of keeping 

ject in view fur wy length of tine, 
standing the dinfnul motion. For 
these purposes, a prineipal 
axis CD, resting on 
supports, is pluced parallel 
of the earth's 
cone 
pointing to the pol 
heavens. Ou this polar 
axis there is fix 
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which is called the 
dle, and curries the telescope K, ix thus 
in ‘all positions at right angles’ to The 

lane of the first ur equatorial circle AB. 
ow it i ey from this 











it in eas 
general description, thut when the tele- 
Scope is pointed to axtar, the angle be- 
tween the direction of the Telescope and 
the polur axis is equal to the polar dis 
tanco of the star; consequently, when a 
iotion ix given to the polar axis without 
altering the position of the telescope on 
the sleclinution circle, the point to which 
the telescexe in directed will ulways lie 
in the sual circle of the heavens coinci 
ith the star's diurnal path; und 

., if the motion communicated to 
the polar axis by just equal to the earth's 
diurnal rotation, the star will remain 
constantly ‘as Tony as we pleuse, im 
the ficld of the telescope, ut lent while 
above the horizon, In many observae 
tions thin is indispensuble, und it is an 
advantage which attaches to no other ins 
strument. ‘The polar axis inuy be moved 
Dy. peculiar kind of clock machinery, 
adjusted to sidereal times wid the best 
andl largest equatorials are now farniahed 
with xnch mi appuratns. Besides reliev- 
wz the observer from the fatigne of 
turning the instrament, the motion thus 
given is perfeetly equuble, aud all thes 
Jerks availed which, when the instru 
went. ix turned hand, often prove 
fatal te un ole 
EQUIVALEN' 




























































eating 
g the substance 

in the a 
x, then 


ited 





lest relative wei properti 
all other substunees may De repres 
hy ‘certain. multiples of that unit 
pressed with ouflicient. precision 
ordinary purposes by whole numbers. 
‘Thus, upon U my, the equivalent 
niunber of oxygen will be S, and tat of 
water will be}, for s oxygen 1 hydro- 
gen=9 water? and the equivalent of 
Petasaiam will he 40, aux of potasen oF 

49 poussinm 
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detected by an experienced uore. Their 
chief ure is in perfumery, on acconnt 
of theiredonr, and in medicine they form 
valuable stimulants. are inflam 
mable, and are. with a few exceptions, 
compounds of “hydrogen, oxygen, und 
carbon, The essence of turpentine, of 
Jemwns, and a few others, ure Ayiro- 
curhne, 


ETHER. 

















term is 
ile, fragrant, in- 
2 Tiqnid, prom 
deed by distilling a mixture of e4) 
weights of sulphuric acid and alcoti 
Wien these liquids mutually act on each 
other, a series of complicated changes 
ensue. which terminate In the conversi 
of alcohol into ether. Ether, like ale 
hol, may be regarded us a componnd of 
hydrocarbon und water: and if alcohol 
be considered us consinting of one eqniva- 
lent of oleflant hydrocarhou=14, and 
one of water=, either m 




















Ses, and one of water= 
alent of alcohol being 1-2: 
that of ether will he 14X2=y~t0 
and the process of eth ion may be 
stated to consist int the a 
alcohol of one half of its elemental water. 
By sore, ether ix regurded as the 
of a peculiar hydrocarbon, 1 
term ethule, vomiposed of 4 equivalents of 
carbon und 3 equivalents of hye 
aud alevhol inst in that 
ered us hydrate of ether 
Ether. oras it is often called, to di 
i Panalegens prodiets 
ion of other Is, 
1 colorless th 
mir, and a hot prouze 
gravity ia ubowt 0 
haat of the shops is ast 
it boils at about ws?, andl trees 
Jaw temperatire of 48° below 1". 
spevitie sn of ethereal v 
compared with atmospheric ait is wx 2 
tole, Ether is aparinyly soluble in w 
up abent a tenth 


as 
the eq) 



























ase Lee consid 










































ont, a an i 
in refrigerating lotions. 
thost profitable w 

her has been 











y of inannfive 
uted ont by 








el sirop in a Ale n into the a 
previously heated to the etheritying 
peruture. TY the aciel 
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De regarded ' 
a+ constituted of feevolefiant hydrocarbon > 


ions in |B 





Lie tieg & 1 
in this vase were | 





159 
concentrated to 18, the reaction would 
lent. and the ether world be 











so: but th 


dilution, may 
tfecte 


hh alewhel, 
hy tixing three parts of 
wecat acd with twee aleshol, 

vity e36, and isting otf a 
f the ether thereby geueruted 5 
ich the stream ef alcohol is te be 






















introduced inte the tubulure of the re- 
tort throtzh astall gla« tube plunged 





inte the mixture: this tube Leng the 
Prolougation of a metallic syphon. w hese 











shorter leg lips into a botiie tided with 
aloohol. The longer lex is turnished 
with a stop-oick. f reat 





oholie streunlet. “The dis: 
Id be trunsinittes 
re tin, siurrettided 
1 uid 


sure the al 
tille wre she 
through a worm of 
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Teast dh 









paweet ail of 
resielnaty: iy 


tS amd if prepared, 









iy the ti aleve methinds. con 
ins, be ily 
sulplnrons vil of wines 
innpmrities trem w 





w der, and li 
of perfeetly pire ether may 
over, 





prepuresd 
Aeanie te parts af al 






20 parts af acetate 
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process usually called spontancons evapo- | 
ration, resembles the former in all re- | 
iti poration is to ' 
ing process 5 
and that in the converse change, or the 
retarn of the vapor to the liquid state, | 
heat is evolved and rendered sensible. 
‘The same general phenomena ere ob- 
served with all other liquids, and thor 
which evuporate rapidly at common tem- 


futures often tise to the produc- 
Re Segree of cold’: buch as 





tiun of w gre 
spit of wine,or ether, Ifthe latter fa 
id be «uffered to dribble over the bulb of 
a thermometer, it will canso it to siuk 
below the freezing point of water: and 
by accelerating sunilur cases of evapora 
tion, wo obtain most intense degrees of 
artificial cold. 

‘The cireumstances that principally in- 
fluence the process of evaporution are, 
extent of surface, und the state of the air 
a to.temperaturs, drynew,stlluen, and 


In evaporating hy surfaces heated wit 
ordinary steam, it muat be borne in mi 
that a anrface of 10 square fect will evu- 
fi nd of water per tnin- 
yar, the sume as 
over a nuked fire; conseqently the con- 
densing surface taust Le euilly exten- 
sive. Ruppote that the vessel Is to 


























4 






and 2 dee} byt 
sare, and over the bot- 
tom of this vessel § connected tubes cach 





5 inches in diameter and 5 feet long, pes 
seating therefore asurfuce of 5 fect square. 
If charged with steam, they will causo 
the evaporation of half # pound of wa- 
ter per Ininute. The boiler to supply the 
‘Ateain for this purpove must expose a stir- 
fue of 5 aquare feet to the fire. Tt hus 
been provedexperimentally that 10 square) 
feet surface of thin copper cun condense 

3 lhe. of steam per minute, with a differ- 
ence of temperature of 0 deyrees Fuhr, 
In the shove example, 19 square feet evar 
porate 1 Ib. of water per minute; the 
tempenatare of the evaporating fluid be- 
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fnyg 212° F., connequently 3:13: 0: 9, 
During this evaporation the difference | 
of the temperature is theretbre=30?, | 
Consequently the heat of the steam 
Flaed in connection with the 
ot of the boiler, to produce th 
ed evaporation. should be, #12430 
2, urrespouiling to an elustic force of 
6} inches of meren Were the 
niture of the steato only #4. the sume ” 
in the sane time would produce a | 
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diminished quantity of steam, in the pro- 
portion of 12 to 80; oF to prodace the 
‘same quantity the boiler or tabular sure 
face should be enlarged in the proportion 
of 30 to 12. In general, however, steam. 
boilers employed for this mode of evapo- 
Tation are of such capacity us to give an 
nfalling supply of steam, 

D8. One of the most cum- 








EXPAND: 





ati 
seusible by carcfully meusuring the 
mensions of uny substance when cold, 
and again when heated ; an iron bar, for 
exumple, fitted to.» gange, which shows 
its length and breadth, will no longer 
fas through the upertures when heated. 
mong wulids the metalsure most expan 
ible und contructile by heat and cold; 
but they vary much in this respect, as 
shown ih the following tuble, whieh ‘ex 
hibits the change of di 
xeverul of them underge when he 
us 
water :— 

















u ed 
om the freezing to the boiling point oP 











Tempernture, 
‘929 2129 
Platinum =... 120000 Tang 
fae SS 8: et Aes: 
Poff of = qaopt 
Copper Dol = Tammy 
Bras DD St 
br Co) 
Teal : 12845 
Zine 2. t = 12860 





The average expansion of glass ix very 
nearly the ratue as that of platinum, The 
expannibility of different liquida ix ulso 
very variable: ether, for instance, und 
alechol, are more expunsible than wa- 
and water more than mercury. 
expunnibility of mercury ig upplicd 
toa very useful purpose in the construc 
tion of the common thermometer, In 
general ull liquids expand and contract in 
Prrertion as thes are heated und cycled 
nt te this law there ix a remurkuble aud 
anomalous exception with regard to a= 
ter, When a large thermometer tube is 
filled with water of the temperature of - 
60%, and placed in a cold 
a freezing mixture of i 


















equal Tiguids it wlowly esparn 
tually rises in the tube until it congeals, 


In this cane the expansion ubove 44° and 

































































FRENCH CHALK is avaricty of talo, 


Sanne Ns Sie ero a sital that 3 has 
‘granular wxt 


‘and x glim- 
[This is an aloo- 


une arp uraaly ad 
Dnt wo such of them rendors the polish 
tess durablo. Highly rectified not 
than 60 over proof, should be mised. 
sometimes sub- 
Pp esha ‘unplensant amell 
ha ey o 1. Orange sh 
22 07. splrite 4 pints, ie 
ai siete 3 ba gam sandirac & 
bollne 4 
Page ‘spirit 1 
abity tag'ed' ion or poopy 
4th. Shellac 6 o8., oxalic 
ed apiit 1 pint, dinwalve ‘and 
kc “tith. Ballas 10 O25 
un thus. 8 o7., sand 
roctified 


apie 
af ae 


& 


ante 
a 


it be ‘solution 


pal 10m bie 
For into a tincture of shellac, 
shaken, and the other ingredients bo 
‘A correspondont. informs nx 
po de a cannot be excelled. 6th. 
Copal 4 oz., gum arabic j oz., shellac 2 


fpeetiat 


tion whotover. But thit state of perfixe 
Polish never existe ‘The surthces 

















ma] 


pest or swamp earth of its water, after- 
wards ing it and making it into 
bard ‘Another compound, by & 
Mr. Stirling, patented in England, was 
to mix pulverized coal with tar and clay. 
All were intimate ed. together, 
moulded into blocks and dried, and then 
they were excellent in shape for st . 
‘The great object of the producers of arti- 
ficial fael has been to make it in such « 
shape that it would be easily stowed 
a sea , but the expense 
Uaps exceeded the benefits, We might 
ennmerate a great number of compounds 
of the above nature, varving but little 
= one another, bat eh constitute 
subjects of nv less tl twenty-one 
patents, recorded in the London Heper- 
tory of Arts, and in the List of American 
Patents. Very favorable accounts are 
given of using the gas-tar slong with 
t-tan bark, in the gas-works, to heat 
retorts. A patent was taken out in 
‘Washington, last year, for the compress- 
of coal dast into fuel. Another kind 
is made at Newton's Comers. near Al- 
5, N.Y. by grinding swamp muck 
in a pog mill, then submi E 
Nery severe prese fherwur te 
drying it, It is represented wo tum 
well, 
‘We know of no kind of fe 
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the second it would abrade the cloth too 
much. The finely divided silica in ono 
of its useful ingredients, 

After buking it ix thrown into cold wae 
ter, where it fulla into powder, and the 
separation uf the course from the fine in 
effectually accomplinhed, by vimple 
method used in the dry’ color manufic- 
tories, called washing over, It in done 
in the following manner: Three or four 
tubs are connected on a line by xpoute 
from their tops; in the fit the earth is 
beat and stirred, and the water, which is 
continually running from the fit to the 
last, through interinediate, ones, carice 
with it and depowites the fine, whilst the 
coarse settles in the firmt. ‘The allvun- 
tages to be derived from this operation 
are. thut the two kinds will be much 
fitter fur their respective purtemen of 
cleansing omrse oF fine cloth ; fur with- 
out baking the earth they wauld be unfit, 
as before noticed, 
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‘ech other, but also with those of Great 
Britain. It resnlte from onr experiments 
that no appreciablo difference in this 
Respect existe in the New York yates, 
the slight excess of olefiaut gus and h 
drvearbon vapor in the one being com 
the greater quantity of light 
earbaretted hydrogen in the other. ‘a 

“The quality of these uses we believe 
to be better than that of most of those 
manufactured in the principal cities of 
Great Britain, and if excelled by any of 
them, it is only by those which are de- 
rived from pure Canucl coal. 

We find that the New York gases are 
of decidedly superior valucto that mann- 
fatured in Philadelphia, and that to 
obtain a certain detinite quantity of livht, 
we must employ them in quantities 
represented by the following numbers—of 
Manhattan Gas,., 100 cubic feet, 
New York Company's Gas... 100 
Philadelphia Gas,... ores 

The ealues of theer gsen ae sources of 
Light are of courea inceretly aa these wu 


























‘We do not attach much importance to 
specitle gravity xs exhibiting the worth 
of an illuminating gas. Curbonie oxide, 
and nitrogen, (the one of very little value, 
and the other abso worthless) are 
slways present in these juxes, and are 
doth identical in epecific gravity with 
olefant gas, which is one of their mest 
valuable constituents; a circumstance 
which renders the test an unreliable one, 
except in connection with other charac” 
ter. We have, however, made many 
trials on these gases, aud have found that 
the xpecitle gravity of the Philadelphia 
gis is below 404, while that of both the 

fanhattan and’ New York Companies’ 
gases is on the average 550, atmoxpheric 
air being 1u%), 

‘Good eas furnished at moderate prices 
is still a desideratum, and hasled tothe nse 
of eamphene and wator gax tannfuetured 
fon a sinall scale. The cost of cual yas 
might be diminished by the sale of the 
Waste substances produced as Coke, Sul- 
plate of Aininonia, Gas Lime, and Tar. 
(Nee O11, G Gas axp Water Gas.) 
UGE-POINT, is a term wed in 

ing to denote the diameter of a cy- 
finder whose altitude is one inch, and its 
contents equal to that of u unit of a given, 
measure. For example, the old wine 
gallon contained 321 cubic inches. The 
diameter of a of the sume eapa~ 
aaty, and whose altitude is o1 
TF15 inches: which, therefore, ia the 
graze-point for thir measure. 
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GAUGING, in mensuration, is the 
measuring of the capucitics of veasels, 
chiefly casks, burrels, vats, éc.. und 
termining the contents of the substance 
contained in them. ‘The principles of 

fur- 





gauging are these which geomet 
hishes for the measurement of xolids in 
gencral ; but as the contents of vexsels of 
the kind now meutioned are s0 frequent 
ly required to be known, at least appre 
mately, for the purposes. of cominerce 
and the collection of the revenue, a act 
of technical rules and appropriate instrn- 
ments have been contrived, by the help 
of which the art ean be, and generally is, 
practised mechanically by these who are 
ignorant of the principles on 
which itdepends. The instrument ge- 
nerully used fur the purpose is the gau- 
ing-red, or diagonal-rots by which the 
contents of a cask are inferred from its 
diagonal length, measured froin the bung 
to the extremity of the opposite stave at 
the head. “Ou one face ef'a square Tule, 
generally about four fect long, is a scale 
of inches for tuking the measure of the 
diugonal ; and on the opposite tice ix a 


























seale expressing the correspond 
tents of the cask in gullons. Tt is obvi 
ons that this method of procce 
only give approximate resnlts, on the 
tupposition that ll cask are similar 
solids 


GEI 
















tannin (taunie acid, ae Gati-srm) pre- 
cipitate yelatine from ite solution; the 
former by abstracting the water, the 

ter by ining with the substances 
nixcluble componnd, of the 
uuatare of leather. | Nu other acid, exert 
the tannic, and ny alkali possessor the 
property of precipitating gelatine. But 
chlorine and certain salts render its xolu- 
tion more or less turbid; us the nitrate 
and bi-chloride of mercury, the proto- 
chloride of tin, and afew ‘others. Sul- 




















47-85; hydrogen, Tl; oxygen, 27-21 
(See Gur 
: drut fin, in from the skulls, 








Gelatine 
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separates at the end of the blowing-pipe, 
and becomes attached to the iron red, 
The vessel is next carried up to the 
mouth of the furnace, to be heated and 
softened, that the operator may finish it. 
Ifthe veasel require u handle, the opera- 
tor forms it soparutely, and unites it while 
melting hot, forming it with pincors to 
the requisite shape and pattern. 
“Annealing is tho removing of the glass, 
after it has been blown oF cast, into 
whose hert is not sufficiently 
intense 'to melt it; and gradually with- 
drawing the article from the hottest to 
gooler part ofthe annealing chasaler, til 





itis cold enough to be taken out for use. 
If cooled too suddenly, it is extremely 
brittle. 

Coloring. —The different colored glasses 





owe their tints to the ditfcrent metallic 
oxides mixed with the materials while in 
astate of fusion, In this manner are 
made those elegant pustes, which vo fuith- 
fally imitate, and not unfrequently excel, 
in brilliancy, their originals, the gems of 
antiquity. “The glass, however, for this 
is preserved in a peculi 
ber, and requires reat ni 
bines purity and durabili 
gue sslass ix made by the addition 
of the oxide of tin, and produces that 
beantival imitation of enamel which is x0 
much admired. Dials for watches and 
docks are thus made. 

Bottle-glass is made of eoup-boilers’ 
vaste and river sand, or sand aud lime 
with clay and salt, mixed, evaporat 
and fritted. 




















toda, oF 
lime, or lime unburnt, and 1 of charcoal ; 
eczpnrited sani, Beirne kelp. Plate 
or aodaic ylaet, is sand 1%, sulr-carbonate 
of rola 55, nnslaked line 9, nitre 4, and 

wedered glass 80. ‘Tho product is three- 
Panhar Hent or tithardc plane is Line 
mad, 6 red lead, 3 pearlash, a half part 
ride of manganese. 

Grinding anil polishing give plate-cl 
afine lustre, The grinder takes it rouzh 
sat of the hands of the exster, and, lay- 
ing it upon a stone table, to which ‘it is 

with stucco, he lays another rongh 
flu, half the ~ize of the former, upon 
i. To the srauller glass a plank is fast- 
ened, by means of stucco, und to the 
whole a wheel, made of hard, light wood, 
aboat six in cliameter: by the pul- 
fing of wl E and froin 
ead to end, of the gluss. a coustant at- 
trition in Kept up: and, by allowing 
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of 





glass vessel, and. 


seus to cut 
Cut glass, 50 called, ia produced by 
grinding the surtice with small wheels 
of stone, metal, or wood. The glusn is 
held to the surface of the wheels. The 
first cutting is with wheels of stone; then, 
with iron, covered with sharp sand or 
emery; and, finally, with brash wheels, 
e with putty: A small stream of 
water is kept coutinually running on the 
glass, to prevent the friction from excit- 
ing too much heat. 

Glass may be ground on any coarse 


Produce specimens 

















grained stone, with sand, or emery and 
water, 





ce of hot 


wl 
tended the fracture whould proceed. "The 
Cliarcoul unust bo kept alive with the 
breath, and the progress luuored by 
experience. Tubes, de. arv cut with 
file all round, and then broken. 

GLASS COLORING. Mr. G, Bon- 
temps hus shown that all the colors of 
the prisinatic speetruin might te given 
to glass by the use of the oxide of iron 
in varying proportions und by the azeney. 
; of different degrees of heat ; und that all 
| the colors are produced in ‘their natural 

















i disposition in proportion as you increase 
the temperature, Similar’ pheuemena 
i were olerved with the oxide of manyu- 





yed to give w 


-mese. Mangunese is em 
, aud also to 


pink or purple tint to gl 





























the iinorals, beryl, 
theso minerals, beryl, 
ine, are the test abundant. 
ih i motallio ores, tho 
winey 77 irl of ee 
tics of 
columbian, 


accordingly, 
‘are and taato in ita selection. 
GRANULATION ; the method of di- 
viding metalic vabstances, into grains or 
Smalt particles, ‘This te done either by 
the melted motal 


into water, or 


worted into # powder. 
‘Tho method of taining 
tainebleau, where the farnous 
face, are produced that septs the 
is markets, cousists In allowing, the 
plasts very little room to grow either 
with thelr branches or thelr roots, ond 
near the sure 
vine is only 
of about six 






































ie 


Lari 


fence of azote. Boiling 
it abundantly, and assames. an 


red color, which into 
woling, Mas Lacombe red bagels ah 
id destraye the color of 
rtaes) 


ili 


pa 


Tet 
ze 


© 
toa current of snlpbureted hyd: 
bat it resumes 


tes glue trom ite so: 
ke. This substance 
has. not hitherto been employed ia fis 
ut, tt econ the a. 
prac) nara 
ingredient into all the onlors made with 
Sails haraene priscgsily viciliaed 
ere princi; let 
‘Chavreul ls proposed homanting 


oxyde of iron, eon 
Ire O84. I 














properties rendar it superior to 
‘. ‘A modification of 
SEE rer 


other ii 4 bot 

Glider very widely from in 

‘i rns danse os bon 
com) 


ns oa on 

nat nepal stag se mt 

Gertehbops io a sotetanconcts, eqcel-Srans tk 
‘and suscoptible of boing cnt and 

Fresecd lnto.n enrery of forme itis this 


valuable properties being known 
horn susceptible of em- 
od in a variety of works fit for the 
ner, comb, and aneif-box maker. The 
Kind Gf horn moat, to be, proferredy ts 
at of goats and sheop, from ite being 
whiter and more traoeparont than the 
horn of any other animal. When horn is 
wanted in sheets of 
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ix 
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Be 


HEE? 





lently roft, th 
faust be well worked with a alurp cutting lot me 
those parts that | enough 
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2. Hygrometers on the Principle of Com 
densation.—Tho instraments eat in clane 
tre. of & far more refined hatare. than 
those which we have. been doscriting. 
In omer to give an ideo of the general 
Briteiple on which hey depend Tet us 
foci uly jr, log ne per. 
fectly clean and transparent, to 
swith, eater, andl placed 0 

paratiire 


, 40°, the temperature of the wator 
ing the same ms that of tho room. Let 
BE Next suppose pieces of ice, or a freer 

mixture, to be thrown juito the water, 

ry the water fs gradually cooled 
dows to 55, 50, 45, &e., degrees, Ax tho 
process of cooling Zoos on, thero is n cor 
fain instant nt which the jor loses ite 


trnnsparency, or becomes dim ; and, on 
aitentively skamniniug Ue phenomenon, 
Tt Ix found to be caused by avery fine 
dew or deposition of aqueous vapor on 
the external surface of the vessel. The 


table ina 
) for exam 


laced on 








srecision, 
temperntare Is evidently that to 
‘which, if the nir were cooled down, under 
the same re, it would be earmplete- 
lyastirnted with moisture, and restly to 
it dew on any body in the least de- 
colder than itself, ‘The difference, 
erefore, between tho temperature ofthe 
wir, and the temperature of the water in 
the ‘Yewel when tho dew begina to be 
formed, will aiford an indication of the 
dryness of the alr, or of ita remotencss 
from the state of complete raturation. 
But the observation which hia now 
been described in capable of afording Sr 
free interesting snd precise resnlta than 
mere indication of the comparative dry- 
Bees oF mointare of the atin 
With tho help of tablen of the el 
force of aqueous vapor at difforent 
Feratures, Wt given the menne of di 
ining the absolwio weight of the aque 
ous vapor didieed through any. given 
Yolume of air, the proportion of ¥ 
existing lo that volume to the quantity 

















—ead 


on dot 
upposing, then, we have w 
ing the 


of the therm 


or than an 







tnd 
vormely a the voli, 
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‘weight of foot of vapor 
Py $0 eal under pee: 
= 06 of mu inoh of the mercurial 
rg Pil ip peng. Shr 
Daniels Meteorologient ‘the 
farce of tension, ig ‘ 
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to. the thermometer to 
driven below zero of Falirenholt's scale. 


bes 





~ mt with ee other, 

ecetae 

tbe carefully noted.” In very damp 

Laer 

deren. of the. thermometer 
render 









tion first occars in @ narrow ring on a 
level with the surface of the ether in the 





inher 


too high. 
‘Various attempts have been made to 
the deficts of Daniel's hyyrome- 
ter, but hitherto without much success, 


apparatus Pouillet 
eect ws tllows 7A omall cop 























































































din After a certaity 
ings have been eifected. a serie 
; inverted between the 
threada, and temporarily hold up the 
Ioored twints 20.48 fo formn the theses 


fore well be snppoee:] thut nothin more 
than the bare principle can be here ex- 
hibited. Perheps it may avsist the reader 
if we carry ont our former supposition a 
little further. Let a series of strines be 
suspended from the ceiling in the tw 

rowa, with the lower ends of each row 






fastened to a horizontal ber : and let a | 


number of «mall pendulams be =u 
between the strings, and enabled 
dillate to and fro between them. 

if'after cach traverse of the pendulums 
between the xtretched threads, the rows, 





one or both. of threads be shifted a little | 


on one tide, fo thatthe pendulins mae 
ra through openings different from 
those which they before traversed, we 
ahonld have asystem of movements soe- 
what analogous to those in the m 








ronnd the stretched vertival 
we further xnppose th 
strings is capable of bei 
pendent of the other. und that the 
Pendulum strings te fastened ta whit 
ing bar near the ccil canight imi 
ina rongh way the serie» of movements 
by which net is made. 

‘ot only in plain net made hy these 
movements of the machin 
Tn plain nets, ull the bobbins 
are moved similarly at the one time; but 
infaney nets, soine oro stationary, xome 

between the wurp threads, sume are 
shifted luterally to the distance of one 
meah, some to the distance of two oF 
three meshes, some move to the right 
and some to the left. The wurp-threuds 

teal of led into two parcels, 
e oreveral, cach of which i 
































dependent of the others ; 


fleationn of these lateral movernents that 


all the numerous varieties of machine , 


made lace or net are produced. 

‘A. rack of lace in u certain 

Work counted perpendicularly, and con 

tains 240 meshes or holes. "in perfect 
18 


wary 1 








wh 
length of | quor, and nda gum tragaes 








for two cette: 
and e 
¢ manutucture, and this neduet 
eet illustrates well the great capa 
of machinery. In Mr. Waterhouse's of 

machine for manufacturing 
lave, the number of warp-thrvada 
width alone is 4.70, anda corres: 
we timber of bobbi 




















are all kept in 


| nunber of bobbins, and 
f motion at the same time. In making 
| pillow: hive it requires as anany hinds an 
tere are bobbing : for en tlie cushion 
Fone hand must wait fur the other in order 
ito obtain the register crossings of the 
threads, Some idea may be formed of 
the intri 






























} ingenuity displ 
| Some of the = 
machine were 
wide, 
Th 





Tot less than 244 tio 
LACKER, of LACQUER, is 0 varnish, 
isting chicily ef a solution of pale 
shellac in alot, tinged. with, sulffon 
notte, of ather coloring mutters. Th 





















peliben elur, 
Hisselve Loz, of averd-lue, gain dricett, 
gamle ad annotte, ils 
fron ulcohel dissolve 11h, 

nntto, and a 




























| shell-lay and juniper gam ; ar, in 2 pints 
“ Vdisnelve Dir. of suf’ 
| fret an sanders. 1 dr, 

of gun drag and of 











! a 
| pint doz. of al 

merie und 15 gra. of sulle 
Tadd 6 dirs. of gumbo, 
clemi und of gum sand 
gum dragon and of weed-h 

Lacarex ton Tis, Take § oz. of ume 
Jers gaz. of gmm-luc, melt them in sepa 
Tat them well tozeth: 
then secr-oil, 
‘a pint 





of gum 
and 1 oz. of 





























Hotto, finely powdered, and in small quel 
| tities'at a time, till the required tone 











r quantity of water 
14 minutes; then, alum and solution 
of tin ‘the liquor is to be fil- 
olution of potash poured in 
aw precipitate. This 
‘the filter, washed in pure 
th a little gnan water, snd 
mnie 
with a litde vinegar 
‘Altered, alum and ealt of 
0 red in 


‘the tint will 





sid 


Hi 


E 


aside for 
‘be api 
hen 


[ 


tin 
‘si 
following proces merits a pre- 


t 
2 pounds of ground modier in 
if meweod alter a maceration 


z 


wet 
i] 
sf 
af 
Py 
3g 
ER. 
| 
es 


i 


- 


th car 
4 0 sate tion 
Tell now kaye a fine rose 
Tuinat be mixed with © or 0 Tbs, 
bof Benaed alum, 
ewenror bath for 8 or 4 
edition of water, as it 
aftr wel the wae ot 





CYCLOPEDIA OF THE USEFUL ARTS. 


eb- | on much of the oil ns 


gives out ; then 
lution of tin over it, | thi 


ries 
preci | Though, before ignition, the oll rises in 


and oer the | ln 


three dliferent 
sugetivey die 
color 
“cobalt | Bi 

ie 


in three auopessive. 
tile Se 
be rwualicd ‘ithe water neg 


lens. 
Blue lakes ure hardly 
indigo, Prussian ble, 


ultramarine, aliewer every purpose 


green. 
LAS id of miotal, which 
may be extended by ig between 
steel or hardened (chilled) emst-iron roll- 
ore, See Inon, eer, 

invented by: the 


AMPS ‘were et tnewa 

ns, from whera 

Greece and Howe.” They were mode of 
ilver, gold, 


baked earth, ren, copper 
digo. eae. ; 

‘Onlin: are only arrangements 
chore Guterde (ht) etch tala 


at commog tetrperatures, a8: the oils, re 
consumed, ‘The firet object is to iadlate 


ited for the 
production ef a flami e ramplest 
manner in whieh this eon be in 
jt practised in the night-lights. 
Ona layer of oil covering the surfies 
of tho water thero swims a brass eupy at 
the bottom of which is n small ‘of 
tube, flited tight by m Al 











the Interior of that tube above the level 


ide outside, yet, as the capillary of 
Sears zaniloed. be ethe: bose, 
"To ob. 

most be fixed so 


the finid is setunll 
‘vinte this, the tul 

for belew the surface of the oil, that the 
itor presenre of the oi] without shall 


‘overcome the depression within, In this 
manner the nstlated. oil in the other end 





ag be iene, and continnce to born by 
itself. ‘The conditions ander which the 
wroduetion 





yn, and the flame Is too low down to 

ton well the room. Both of these 
ir, particularly the latter, are avoided 
the wie of © tounmon 










os 
Wentorn to attain, sometimes singly, 
sometimes several at once. 








intance the 

bruruing part of the wik and the urfooe 
‘as unchangeable wa possible, in 
Seer ppt Ab ep 


T in auch 
a position that the shadow shall o¢easion 
use made 





nd re: 
Bectory, from these parts where it is of 
Hite no serve th the direction eon 





have beak ‘oven lied with in two: 3 
farws by ooutrolling vive uocess OF eft 





ity of air); on tho other by rea- | ro 


q 

Inting the supply, ond often by ot 

the same time. We havo referonce to 

‘that, part of tie lamp called the burner, 
‘When there is mach ofl burned at. th 

‘ono point, the current of air supplied on 


the Outalde ie never suflsent for baring | 


ooly water and earbosic acid ; on 

coatrery, an amonnt of carbon is depeait- 

dy owing to thelr not. being 

enongh to bare to 

Wa atid: the fame soos. This 

e¢il was tos certain extent remedied by 
o 


‘the Invention of the ryoad lamp, called 
efor Mi iret it 
84. Tho pri 





natty 

































































| 


kiln, tn orderto admit a sufiient 
of air to ascend with the 


are called 


modo 


B 
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: 
u 
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H 
LA 
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Nj 


ae 


of 


iit 

ef 

i 
F 
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ey 
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borause the operution | 

is carried on continuoaaly us lo 

vate dl Senhinging thers by fuking out 
‘of dine fl 

the Time into. carts placed ngainst’ the 

denft-beles. Th 


may be burned in the field 
ia heaps, with coal, where it is 
of where the lime is to be used, 


up pate tr 
cs 


ne—if the cou) is 


the 
is | 






525527 
A 
I 
i 





currant ) te the extent of 00 pounds, but each cons 
and 


sizo—say an large as the firet, und then 
the course. of foal le trewn’ over the 
stgaller stones before another course is 
added. ‘The first threo courses aro of 
about a uniform sizeof half brie; and 
covered with a larger proportion 

than the courts hight np, the dept 
thickness of which is pregresal 
creased to 18 or 18 inehee nthe Dody of 
the piles. As the courses nro nindo 
thicker, so are stone used of larger #iz0o— 
‘but the coarse atone are to dm levelled up 
end covered with smaller etone to receive: 
tho strate of con, 

Tho ground flues nro covered with 
sone, which nre large enough to reach 
nercss and lap 4 to G inches on exch wide 
of tho ditel, or the stone many’ be pi 
ed from either siae to meet in the 
of the flue—having sufficient on 
cach side of the flue oF ditch to keep 
them from tilting inte the five when 














Inid, Over these stone, and throughout 
the whole luse of the i is laid weover= 
iy 8 or 4 inches th! 


ing, *ny lick, of dry wood, 
and on this is ubont 2 Inches in depth of 
malneral coal spread over, then a, conrse 
of limestone, say sito of half n Summon 
brick. Coa! and limestone are thus alver- 
nated for two or throe courses, then the 
thickness of ench course ix gradually ite 
‘as we Taibo in height. 








ie di 






with 
with 


‘will burn down to the bottom, and set the 
whole in combustion, 

‘The best form of the kiln is the 
and wood is preferred to coal In 
th “A Time: kiln should al 
bo built high, aud the diameter aceord- 





ae i 
The burning of lime is wny thing but sn 
aerecatile of bealtny: bustuess, bor tke 
many others it is very useful and mes 


‘There is onething carious about limo 


| stone, viz, if it be imperfeetly burved in 


‘the first instance, and the stone cooled, 








abd 
to send. his fibre into the mark 


tls procoss, of which Mr. Doulan is the 
Its are * 


ite 
5 


‘at a cost considerably 
and may be 

ireeet nial a 

‘or for tho finest Brursels Ince. 


the pre- 


ie 






Ag 





eh fa 
FE 
lang, aed also in yuri 
a fom 1} ewe of the ‘ax fbre, 

and cleaned upon tho unstecy 
Be oeaeiar 
0 
Soak of Gbicents for wsaterin. "The cost 
of manmal or mechanical labor required 
in De Including the ex- 
ing, an operution per- 
na few secords, does not amount 
‘mote thats nineteers tweaticths of a 
- The mere, of the two 
viz.. wool with thax, rodaced 
forma. fabric excosdingly 
ile ee cost many bo ju 
that while wool costs one dollar, 
and ready for spinning 
Et for 124 cente per Yb. ; so that 
funtion, tha cont ols reduced by 
‘w0) rr 
nearly one half, 
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el 


ao 


LANE, in decimal measuros the 10th, 
and in duodecimals the 12th of wn inch? 
Freach or 3 the Prone inoh bee 
be Re has 1 to )OG5977, 

LINIMENT OF AMMONIA, is 9 
ro of ea olives 

ater of ammonia. 

Unitient is, two 


i It isa 
eo. A 
Forlef clivect, sith one setaisia ee 
‘Liminent of camphor, 5 
ie omits 


ender distilled, and 1 camphor dissolved, 
‘with 4 tinetare of opium added, 
Liwianent for turns and salde—Toke 
of borate of soda 1% dr.; rose-water, 2 
drs. li iter, of aweet 








imae-wnt 


24 02; oll of 
alinonds, @ oz Soak. lint kn tia mix- 
ture, and to the alfoctod parts, 
Turpentine la also & good liniment, or 


= pis 
ENING. Tn Srsiliestaroy ¢ caver= 
of an interior surfioe. ire ining, 
‘boxings of window slut- 
backs of 

are. 


for instance, oF 
tors, are tho 


forsaing the 
the recesses into which the shutters 





extmotive; 44282 of 


| envelopes including some * vegetable 
Snags it conta’ ao Beat moons 


bry 5 some reer salphat ie 
ate o hewphate anit sulphinte 
tne; pis epi Of Fuagneeta; a ellicn. 
“LINTEL. In architecture, an horlson= 
tal piece of timber or stone, over a door, 

‘or otber to disol 
the m : ene tal 13 — 

LIF-SALVE (white). Mele 

equal weights of white wax, wi 











ol x 
Melt var 4 ox. of white 


woot (rad Pua meta Kon of we 
oti, and add 20 of oil of lavender, 
and 2 of. of alkanet root. Or, 2 ex. of 
best olive-oil, Sen, of spermaceti and of 
white wax, with 4 drs. of alkanet roots 

strain, and edd 8 drops of oll of 
rhodlam wood. Or, molt together 2 8. 
of white wax, 8 os. of spermacetl, aad 6 

















eaisk cacotioetieies 





100] 


steam which hed just driven the piston 
in ane direction aa allowed to eva 
to the cbimnoy, while steam 

oues was adsl ou the other side 
Of the piston, to impel it in the 


direction ; and in th ior the pists 
Ea cal eet bickwand and 





connecting ewe 
iieapetetpectenion in enparee soesner 
a the rank i a common double-acting 


Ex- 

ie ‘ns of a4 
pace joel wi means o 
conveyed motion to the 

Teheols of the eugine, 20 
axle in constant eres 
that 


ime 


st 
os 
& 
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BELE2 
Hitt 
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: 
2 
se 
t 
i 
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revent 


tiie 
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'# notion 
Vee: ah ies ‘tend 


# 
| 
XS 


2 
= 
i 
:# 





os 0 these srheclst 
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i 
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Bes 
eh 
lee 


BEE 
at 
3 
aE 
ey 
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4 
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tf 
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ing thie diffiestl- 
all turned out tor be 
Engineers were, in 
‘with a notion that if nny 
the whi 


4 nat th 
vac Treveliick ea Vives cia 
‘he extraa in of th hele 


if 
i 


z 
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ETE 
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in this track Various ot! 


that the adhesion of the tires of the 
wheels bare the rails was amply fe 
o pe; ares 
sberispoaniea.” sere 
Killugwor 
i 
having two. epnders with Silodral 
Boller and working’ to pal 
by eranks placed 1k ie a 
when one was in fll opoention, 
ie at its dead fg points. By ote — 
ropalling pawer, wee 
PTihie cratic wera sian ‘a 


‘ine wan ane at 





ales, and turned ot th 
in hn engine sul 
Me. Stevenson fur tho ® tae ula 

0 toile, adopted ts 
honk by: ex? outbens, chal 
whoels was abandoned, and the same 
{eco produced by omecting the 
WO 


craniks 

mothod is still 1 ose i he om 
fines which are applied to dra 
Of tnorehandiso on the 








of a 
tho project of constructing @ railway bo~ 
rae pease ng way 


tween 
pu bi ‘general traffle. Wien thia 


project was undertaken it was not, 
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fin romaine caustio in the ground 
Shas the pone of Shane ‘cre jase nd 
bert ESITE: Native 


biata of a very lango force of permanent 
magnotien in the rolled and hardened 
piss in tho construction of 
& and « very mall free of 13- 
fuced magnetism, ‘ehangea wi 
Ue place of tho ablpy or ruber with the 
‘lreumstances of terrestrial sn 
by which tt ie produced, Aft. 
Airy has given a not of | rales for 
correcting the disturbing forces by means 
rfl magnets placed at Tight 
ach other below tho compass, | be 
aid « box of small iron chain, which 
in usod instead of Barlow's correcting 


INET, NATURAL. One of the 
numerous oxides of iron; 


bar it 
Ive, wnd has a dull metalli 
found in considerable mnsses in the from 




















poet ntricher Te ation oy a 


Sut the art did. pot take deep root, and 
‘we believe the last speeiinen 
fon Cardinal 





| 
; 
i 


i 


ant 
rst 
He 
sed 
in 
E 
EE 


i 
i 
: 


iuspossiblo to represent any consider 
Ga plano no hat ia de 
places ball retain the same pro- 
they have onthe sphere, 

sp 


une 
a 
if 


wave their peculiar advanta> 


method is to represent the peints 
sphere secording: to the 
perapective, oF as thoy would 
‘the eye, having pA ‘oni 
relatively te the sphere and the 
tation. ‘This mothod 
different modes of 
shore, of which the three 


the centaly ‘The method 


£4 

He 
F 

i 


3 
a 
i 
cL 
i 


if 
HI 
Fi 
i 
i 
4 
r) 


Bae 


devoloped on « plano 
Chinas tetera 
various 





oat 
Jel to the tangent of the meridinu at the 
middle latitude, but to the sur- 
face of tho fj 
Jntitade and 
jected arc; that 
‘ed the cone such us to intersect the sphere 
{in the two parall 
the extreme and middle li 





sumed 
to be fulfilled 
spherical wurfice to be 
re 

be slmilar in thelr smull elements, Of 
tes Chard (wey vie 

“* \oweve#, 
tinced alsa by ‘derdlopmenty!in which the 
Hinca soa the farale area 

ro 

seit linen foulur to the meri 
dian; but of which the distances 
ack other it 


ineresse in going from the 
equator in ch a proportion fas always to 
show the true bearings of places from one 
another. 


bormaperot lenis she eareoen, 
ot astronomer 

Flametead theptethe towing method 2 

fented By ntsight line, tad kewheane 

tent “1 

of the meridinos 5 ‘ay ‘that which 
through the middle of the mi 


parallels which aro all porpendicular 
to thie meridian, bave tho ‘ate relative 


a flongitade wre ny 
oi in their Jost st proportions; tha iy are 
if, 


tot 


sivision will ropresent. the 
By thin method, any 


meridians. 
distance in the dix 





ity 
ved in the 
of a ty for the Ditfnsinw of 
User & Kaowledge has sdopted the gno~ 








of the Potoume, 10 "miles 
above Washington, The inner columns 
of the Capitol ate tnade of it _ 
eutting ‘tuarble—Tho 
faear's in nite of, wat irony 
supplied, dari a 
Seat wisi veler width derest tant 
‘The suing of moderate ploces 1x per. 
formed by hand, bat that of lange slabe 
Bes done by u proper 
"Tho first substance used in the polish- 


i fs the sharpest sand, which 
mask bo worked with tif The surface bo- 


‘Then asecond, and 
eet 





step of the opera 
wapply of water 





MARGARONE. When lo acid 
‘we mixed with quiaklinse a 
peculiar fatty product, which crystallizes 
in pearly scales is obtained, has 
heen distinguished by the ‘above terns 
from other ani substances, 

MARGIN in Printing, ix the 


mont of the pages in a sheet at 
{noe from each other, acordig to Ue 
size of the paper: 60 that when the sheet is 
printed and fol the border of white 
juper round them shall bo and 
uniform.in ev 
ieee part of the sido of 
chiteeture, that part of the 
course of slates which appre. uncer 
rad hy the next muperior e2urae, 
MARINE GLUE is made by pixies 
solutions of india rubber and shellac 
tay evaporuting the 
‘ture ; it is when req) tobe 





by. oxy re to the 
atmosphere, and It crarblor more eaallyy 


‘or forms a ‘more tenacious paste, it prom 
portion as it Se more us All 
marls effervesce with acids, sometinen 


very briskly nnd somotinies faebl 
ding to their solidity nnd the proportion 
of ewrbonate of lime, which 
from 25 to 80 per cent. y marl, 
like the indurated, may be elther ales 
trely Seussios’ cay, GA ant be tes 
resembles 'y but te 
Enguishod by it efferrescance in acida, 
Marl is found 


or clay, and comtainn various o 
malns, us shells, lah, bones of 
of quidrapeds,’ and’ sometimes 
bles. Its most general uso is 
sure, and whether « 3b a 
gillageous marl will bo mare suitable to 
& given soil, may be determined by ite 
tenneity or looneness, moisture or dry- 


news. 

Team ‘x sand and clay, mort fs lime- 
stone und clay ; and the ‘more time the 
bolter 4s manure, ard the lese the better 
for brick waking: 

‘The composition of mart varies in 
ite origin, Some of the 
in wevtarn New York anv gypeum 
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acionoe. Its great density and | 


of water, at the tempern- 
contrac: | fare, and in is own weight of 
7." Mt diagolves in tines ita wight. 


? 


Hd 


duo. 
of isokinggiomen, 

af loo) 
solution of gold o silver, 
ent diipation by a moder. 


ine 


F 
i 


E 
i 


t 
i 


ines 
‘Meroary dissolves all the motale ex: 
with 


attett 








ox- 
it, Itis soluble in 20 


mbalmed 
to be brought from the peat of war to 
. His features remained unaltered, 
only his skin was brown, and his body 
was so hard as to sound like a piece of 
wood whon struck with a hi s 
MERCURY, PROTOCHLORIDE OF. 
‘This compound, wo much uaod by medical 
Practitioners, i commonly. prepared by 
triturating four parts of cot al 
mate al ith 


ong wil of. 
nicksilver in w marble mortar, till the 

the production ef Mick 
n ion ef a jer, 

In tobe put into « glass talloc ex 


he calomel, which rises in vapor, and 
machen us ne ape een 
upper bemixphere of the balloon, i to be 
dotached, reduced ie powders oF 
lovigated' and elutristod. 200 ths. of mer~ 


oury yield 236 of calomel and 273 of core 
Tosive soblimate, 


"The following more economical procoas 
is that doped the Apothecnries” Hall, 
ucentrated sial~ 


pounda are trit ith 81 pom 
moroury, till the globiiles disappear, aud 
Ulla protonulphate be formed. This is to 


to btimetely mixed with, 68 pounds 
sea-salt, ond the mixture, being put into 
large stono-ware oncurbit, is to be si 
to ofcalome! aso 
faeeerastign ein sates former pro- 
yas, Into the capil; while sulphate of 
soda remains at the bottom of the alem- 


im 
‘vaporn, instand 
acako within the top of the globe oF ins 


oe may bo allowed to diffuse them- 
ven 


We tetelase and Ioscloblo in water. Ite ‘1 
spocitio gravity Is 7° 
SteRCURY (Fovssimso), A ful 


nating ye} of mereury is o 
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SPARRERACESRARBEREE: 
















proven al- 
= earthy bates ; ala- 


jam, @i 
Cea pied ty 


eh 
prod: 


of | or threo exceptions of the harder 


sees) ¢ 





Geeioe i 
ERSREES ij 


53 






Bee, SEBEP, 


i S83; 
NERESEWESELIEEMESCE 








PEPEESOEREREMBPSPFER AGES ES 


y hont lone, and they require great 
return to 
| their original state as oxides, with two 


Se ace areca ane 





the 
to the following figures — 


Gold, 10005 platintm, 081; allver, O78; 
ns 8605 tiny 


coppers 874; zing, 
5 lead, 
Becquorel 









‘The gee gh mei, of the 
mt ot 
ng peat ag ee 
‘and xine the least. 

re most brittle, are, ankimony,, ar 
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tag quotation from a report of the Boc- 
¥ of State for Maxraclusett 
“To northern carpenters, 
town that in almont all instance 
mnneceasary to bore w hole before driving 
sent nail ; all that is requisite is, to place 
the cutting edze of the nail acrow the 
Frain of the wood ; it in also true, that 
gat nail will hold better in the wond, 
Thete quulities are, in vote rough build- 
works, worth twenty per cent. of the 
jue of the article, which ix equal to the 
whole expense of manufacturing. For 
sheathing und drawing, cut nails are full 
o ‘as wronght nails : only in one 
respect are the best wrought nails a little 
superior to cut nails, and that is where it is 
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Recessary they should be clinched. The | 


mapufacture of cut nails was born in our 
and has advanced, within its 
zh ull the varions tuges of 








stitting-anile, 6 rol 
also rorve to inake nail 





“These mills could roll und slit 7000 
tons of iron a year ; they now, it is pre- 
sumed, roll and slit each year about 3500 
tons, 2400 tons of whicli, probubly, are 
ent up into nailx and bras, of such a 

juality that they are ood substitutes for 
Soeaiered eile; und. tn: fects lore the 
Preference with most people, for the fu 

ing reasons : viz., on account of the 
sharp corner and truc taper wth which cut 
are formed ; they may be driven 
into harder wood without bending or 
breaking, oF hazard of splitting the wood, 
by wich the Inbor of boring is waved 
nail one way boing the sane breadth 

or thickness from head to point.” 

NANKEEN isa cotton cloth of a beau- 
tiful color, which derives its name from 
Renkin, in China, from which place it 
was frat bronght to Europe. The mann- 
factured nankecn ix now exported largely 
toChina, Many suppoee that true nan- 
keen is artificially colored, but this ix not 
20; its color is that of the natnral eotton— 
& peculiar kind, some of which hax been 
faceessfally cultivated in Georgia. The 
color of nankeen muy be imitated in the 
mont perfect and in every cuso 
of linen drill color, may Le set 
down ax an artificial production. 

To produce light nankeen shades, the 
cotton cloth should be first bleached 








Feult to color lev@iythey always «pot, 
owing to some chil of lime not being 


white. This can be done by having some 
of the chloride of lime dissolved in cold 
water in # tub, using the clear hot, and 
handling the eluth in it til it ix white, 
then handling it in a clenn_ wwter, made 
sone to the taste, ina tuh, by vitrel, and 
afterwurds washing it well. ‘Tt ix then fit 
to be dyed: to do thin, dissolve one 
ponnd of copperns in half a gallon of 
water, and dimnolve two pounds of quick 
Time in 10 gullons of waters. then lethoth 
solutions settle, Pour off five gallons of 
the clear lime water into mb of clean cold 
water, sutticient to cover the cloth, and 
allow it to be handled by the selvedge tt 
ly. Then into another tub of cold water, 
About the sume size as the lime water tub 
put in one quarter of the clear dissolved 
Coppers : one ounce of the nitrate of 
Tend may be dissolved with the copper 
handle the eloth well for five or ten min 
utes in the lime, giving it three welvedies 
from end to end, and afterwards wring 
and shake it. It is now to be handled 
the same way in. the copperus solution 
then wrung and aired fur ten minutes, 
Iti then to be put through the lime and 
coppers in. the name munner, adding 
enongh of the strong lime und ‘copperas 
to muke three steversive dips, airing 
well out of the copperas every time. Tt 
ie then put throngl, lust, a clean tub of 
lime water, which can he made by pat- 
ting more clean water among the two Ibs. 
of lime, letting it settle snd using the 















































clear. It is then well washed in water, 
then in a strong solution of soap, and 
afterwards well washed, then dried, ‘This 








will ulvo dye unbleached cotton ‘cloth, 
whieh will "be somewhat darker in the 
color. The quantities of lime and cop- 
peras given, will dye 30 yurda of com- 
mon cloth, Light and dark shades are 
produced by the quuntity of lime and 
copperas ured, and the number of dips 
given. The eye will judge the depth of 
color derired.” Unbleached cotten cloth 
should be boiled for ubont one hour in 
Hane water, then washed well bofuro itis 
dyed. 

“Bleached goods sold in stores are diffl- 














thoronghly washed off of them. Tho 
only remedy for this is to wteep the cloth 
all night in worm water, then boil it in 
lime water, and wash it well before it is 
dyed (and ft would Le all the better to be 
quickly handled in hot water, made xour 
with vitriol, and then well wushed). This 
color. washes well in strong, soap. tus, 
but it spots brown and black, if tes, 
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glish factories. A small ram is so mount- 
an to made to rise and full by & 
‘80 that the child works the 


Ls 


i 


groove, another similar 
the other, both being in Te- 
being worked by the lever 
fiaiah the grooving of the eye a0 
‘striking against ead 
he” head of the needle. bo- 


whole of the needles thus prepar- 
thrown pell-mell into « sort of 
or box, in which they aro, by « 
"jerks of the workinan’s 
to arrange themselves paral- 
other. 
fre now ready for the tein- 
which purpose they are 
in quantities of about 30 
ich contain from 250,000 to 
acedie and are carried in oxes 
.” He arranges these 1 
about 10 inches long, 
oaly 


i 


Ee} 


ieltt 


| 


Hi 
i 


? 
i 


$23 


i 


| 


for the smaller; they 
inverted smartly over 
80 that all the needles 





x, 
‘the needles in 0 fur- 
rere heat them by 
means of a bath of melted lead in a stato 


Instead of 


mace, some manu 


tion, 
jing suddenly 

ro Ver 
‘brittle. ” Tbe folo 


them is 


lunged in the 
‘and exces- 
wing mode of 
af Neustadt. 









| for packis 


! with great velocity ; 


ME USEFUL ARIS. BOL 


' polishes from 2v to 80 bundles at a time, 


cither by water or steam power. 
needles ‘are rolled up in canvas 
ith some 9h arian sand internratited 
pwoen their ixture 
Deameared with Fape-seed oll 


gaat ar ob 


B them in 
a cask with sawdust. 


‘The 


cask turns on 
a winch handle, and the whirling motion 
Tubs all the grease off the surface of the 
needles. ‘The neediesare then taken ont 
‘and winnowed, or have the sawdust blown. 
off them bya winnowing machine. They 
are then arrenged in order by being dex- 
terously shaken in a concave tray, and 
heaped up at one end, so that they can 
‘be removed in bundles by the hand. 

‘Sorting of the needles. This operation 
is performed in a dry upper chamber, 
kept free from damp’ by proper stoves. 
Here all the pictate are first laid the same 
way; and the needles are then pick 
ont from cach other in the order of their 
Polish. The sorting is etfected with sur- 

ing facility. The workman places 
2000 or 8000 needles in an iron ring, two 
inches in diametor, and sets all their 
hheada in one plane; then, on looking 
carefully at their points, he casily - 
nizes the broken ones; and by means of 
a small hook fixed in a wooden pads, 
he lays hold of the broken needle anc 
turns it out. These defective needles 
pass into the hands of another workman, 
‘who points them anew upon a grindstone, 
and they form articles of inferior value. 
The needles which have got bent in the 
lishing must now be straightened. 

‘ho whole are finally arranged’ cxactly 
sccording to their lengths by the tact of 
the tinger and thumb of the sorter. 

The needles are divided Jute quantities: 

ing in blue papers, by putting 
into'n aml balance the countorpolse of 
100 needles, and so measuring them with- 
‘out the trouble of counting. 

Drilled-cyed need! Needles of the 
above named kind are made in this conn- 
ty and by the original inventor, Mr. 

. Essex, an Englishman. His factory 
in in a necluded nook of New Jersey, near 
‘Newark. The wiro used is made in En- 
gland expressly for the purpose—the 
manufacturers of thia country not having 
yet accomplished the manufacturing of 
Wire suited to this purpose. It is fret 
t into suitablo lengths, according tothe 
the of tho needles to' be made, when 
they ore straightoned and pointed upon 
a stone which is required to be turned 
ey are then stamp- 
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car- ; edtheyearbefore. But, ou the otherhand, 
Precipitated: ‘it is known that the ction of this 
mains in solution, and is salt may be greatly {ucilitated and in- 
rystals by evaporation. Ni- | creased by the admixture of animal offals 
Sin nix-sided prisms, solu- | with calcareous carths. 
parte of cold water, and in; It is now known, that ammonia in tho 
ight of boiling water. It | nascent state, or just in the moment of be- 
fe taate, and is anhy- , ing generated by decomposition of ani- 
° it faxes, and at ared heut ' mal inatters, is converted into nitric acid, 
sd, Its great use ix in the  if'a stronger buxe, such as lime or potash, 
of gunpowder, and in the oxygen of the air is 
Faitric acid. it is also em- t int uniting with the 
1 preservation of ineat. ammonia just formed, alters that sab- 
this valuable Dictionary of into nitric acid and water; 8 equi 
tes this interesting question valent of oxygen uniting with 1 
re annually reproduced upon 
of limestones, and the 
tit lan been removed by 
$ has been said, in reply, 
dary limestones contain re- | 
nal matters, the oxygen of 
ero, absorbed in virtue of 
Tucture, will combine with | Nitre is applied to many purposes :—1, 
» form nitric acid ; whence | to the manufueture of gunpowder; 2, to 
ewill resnit. Where potush that of sulpharic acid; 3, to that of ni- 
the ground, a nitrate of that / trie ucid, thongh nitrate of soda or cubio 
aext formed. The genera- nitre has lately superseded thin ure of it 
fia in all cases limited to a to a considerable extent; 4, to that of 
istance from the surface of ! flint-glasa; 5, it ix ured in medicines 6, 
8; no further, indeed, than for many ‘chemical and pharmaceutical 
spherical air and moisture | preparations; 7, for proctiring, by defla~ 
@; and none ix ever pro- gration with charcoal or cream of tartur, 
‘the surface of compuct! pure carbonate of potash, as also black 
as marble and quartz, or of | and white fluxes; 8, for mixing with alt 
minerals. Dr. Jolin Davy | in cnring butcher ‘seat; , in some 
gehamp have advanced an | countries for «prinkling iu solution upon 
E the presence of azotized : grain, to preserve it from insects ; 10, for 
necensary forthe gencration ; making reworks, 
OF nitrous salts, but that the | Nitre bas sometimes been mistaken for 































































an ounce or an ounce, it 
erful poison. In snch cases 
I the stomach should he evacuated as ra- 
pidly ax possible, and the symptome of 
spasm relieved by opiates. Ih doses of 5 
to 15 grains it is diuretic and diuphoretic. 
NEPHELINE, A mineral trom Som- 
ma, near Vexuvins, and Capo di Bovo, 
near Rome; in nitric acid ite transparent 
fragments become clvudy. It in a double 
nerute ammonia from the‘ selicate of alumina and soda. It is aleo 
ae air and the hydrogen of ' known by the maine of smite, 
like monner, porous’ lime- ) NEPHRITE. A har 
agh the agency of water, !componed chiefly of 8 
ithe constituents of the at: | soda, and potash. It 
produce nitric acid, without | cut, or polish ; it ix slightl Ne 
2 of animal matter. ‘and usually ofa greenish color. Tt in 08. 
certainly be 1 cusionally Inannfuctured into aword and 
ain, and seve | knife handles, aud line even been cut in 
listance from all habitations, to the form of a chain, which, from ite 
antities of waltpetre are re- | extreme toughness, is not easily broken. 
soils which have been wash- ! Little plates of it were formerly suspend- 


aw 
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while the arsenic areocisted with the sul- ° taste; they dissolve in their own weight 
phur, and combined with the resulting ; of cold, and in much leas of hot wato 

salplinret, of potaasinm,, remains, dig: | are soluble in four parts of boiling sleohol, 
solved. Should any arsenio still be found | but not in nitric acid ; they defiagrate ont 
44 the sulphuret, as may happen if the ' redhot coals, like all the nitrates ; and de- 
first roasting heat was too the tonate with phosphoras when tho two aro 
‘above process must be re The ! struck together upon an anvil. The 

salpharet must be finally washed, dis- | consist of 88-2 of oxide, and 81°8 of acid. 





solved in concentrated sulphuric acid, 
with the addition of a little nitric; the 
motal must bo precipitated by « carbon- 





‘ted alkali, and tho carbonite reduced , 


vith charecal Gan 
rating upon kupfernickel, or 
ogee in ‘whieh ‘nickel ‘predomiustes, 
e arsenic, iron, and copper have 
been separated, ammonia is to be digest- 
ed upon the mixed oxides of cobalt and 
Rickel, which will dissolve them into a 
Blue liquor. This being dilated with 
distilled water deprived of its air by boil- 
» is to be decomposed by caustic pot- 
till the blue color disappears, when 
the whole is to be put intoa bottle tightly 
stoppered, and set aside to xettle. ‘Tho 
green precipitate of oxide of nickel, 
which slowly forms, being freed hy de- 
cantation from the supernatant red solu- 
tlon of oxide of cobalt, is to be eduleo- 
tated and reduced to the metallic state in 
acracible containing crown glass. Pure 
nickel, in the form of a metallic powder, 
is readily obtained by exposing its oxal- 
ate to moderate ignition. 
Since the application of Lichig’s cyan- 
Ade of potassium to the xeparation of me- 
tals in o mixed solution, the foregoing 
















mode is generally given up for the use of 
the cyanide. A solution of cyanide of | 
Potassium js added to tho mixed oxide, | 
and heat applied. ‘Tho cyanide must bo 
quite tree te. The solution | 


is boiled to drive off excess of acid. Per- 


oxide of merenry is then added to the 


solution, when the nickel is precipitated, , 


srtly as oxide, partly ax pure metul: it 


then collected, dried, and calcined, at | 


ared heat, leaves the oxide perfectly free 
from cobalt. 
NITRATE OF SILVER js prepared 
by saturating pure nitric acid of apecti 
wv. 1°95 with pure ailvor, evaporating 
solution, and eryetallizing the nitrate. 
‘When the drained crystals are fused ina 
capaule, and cant into slender 
insilvet moulds, they constitute 
the lunar caustic of the surgeon. This 
shonld be white, and unchangeable by 
ight. It is deliquescent in moixt air. 
crystals are colorless, tranaparent 4 
and 6 sided tables ; they possess a bitter, 
acrid, and most ‘disagreeable metallic 














Nitrate of silver, when, awallomed, is a 
very energetic poison ; but it may 
| Fealily counteracted, by the administra: 
tion of a dose of sea-salt, which converts 
tho corrosive nitrate into the inert chlo- 
ride of silver. Animal matter, immersed 
| ing weak solution of neutral nitrate of 
silver, will keep unchanged for any 
length of time ; and so will polished iron 
or steel. Nitrato of silver is such a deli- 
cate reagent of hydrochloric or muriatic 
| acid, as to show ly a sensible cloud, the 


j presence of onc 118 millionth part of it, 
| 














or one 7 millionth part of sea-aalt in dis 
tilled water. It is much used under the 
name of indelible ink, for writing upon 
| linen with a pen ; tor which purpose one 
druchm of the fused salt should be dis- 
solved in three quarters of an ounce of 
water, adding to the olution as much 
| water'of ammonia as will redissolve the 
: precipitated oxide, with sap-grcen to co- 
| lor it, andl guan-water to make the volume 
;amount to one ounce. Traces written 
| with this liquid should be first heated be- 
fore a tire to expel the excess of ammonia, 
Jand then exposed to the sun-beam to 
blacken, Another modo of using nitrate 
of silver ax an indelible ink, is to imbue 
the linen first with solation of carbonate 
of sodu, to dry the spot, and write 
it with’ a solution of nitrato of silver, 
| thickened with gum, and tinted with sap- 
ene 
FNITRATE OF SODA, Cubical Nitre, 
occurs under the nitre upon the lands i 
Spain, India, Chili, and remarkably in 
Peru, in the districts of Ataenma and Ta- 
Tacap, whero it forms a bed soveral fet 
i thick.” It appears in several places upon 
| the aurface,'and extends over’ xpace of 
| more than 40 leagues, approaching near 
to the frontiers of Chili. » It ix wometimes 
cfflorescent, sometimes crystallized, but 
oftener confusedly mixed with clay and 
‘gand. ‘This immensely valuable deposit 
ix only three days’ journey froin the port 
| of Conception in Chili, and from Iquiqui, 
another harbor situated in the southent 
| Part of Fern. 
Nitrate of” sodn may’ be artificially pre- 
| pared by neutrulizing nitric acid with s0- 
Be and erystaliz the solution. Ie 
eryntallizes ‘in rhomboids, has a cooling, 
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In the dry state, as it existe in nitre 
‘this acid consiste of 26-15 parta by weigl 
Of azote, and 73°85 of oxygen; or of 3 
volumes of the first gas, and 5'volumes 
Of the sevond. 

When of specific gravity 1-5, it boils at, 
about 210° Fulir. ; of 1-45, it boils ut about 
340? ; of 1-42, it boils at 258? ; and of 1-40, 
at246° F. Ian acid stronger than 1-420 
‘Ye distilled in a retort, it gradually be- 
comes weaker ; and if weaker than 1-42, 
it gradually becomes stronger, till it as- 
sumes that standard density. Acid of 
specific gravity 1.455 has no more action 
upon soine inetals, as tin, than water hos, 
though when either stronger or weaker 
it oxidizes it rapidly, and evolves fumes 
of nitrons gas with’ explosive violence. 
Acid of 1420 consists of 1 atom of dry 
acid, and 4 of water; acid of 1-485, of 1 
atom of dry acid, and 3 of water; the lat- 
ter compound 8 stable equili- 
‘rium as to chemical agency; the former 
as to calorific. Acid of xpecitic gravity 
1-884, consisting of 7 atoms of water, and 
1 of dry acid, resists the decompoxi 
agency of light. Nitric acid ucts with 
great energy upon most combustible sub- 
stances, simple or compound, giving up 
oxygen to them, and resolving itself into 
nitrous gas, oF even azote. Such is the 
reaolt ofits action upon bydrogen, phos 
phorus, salphur, charcoal, sugar, gum, 
starch, rilver, mercury, copper, iron, tin, 
and most other metala, 

NITRIC OXIDE, or NITROUS GAS. 
This gas wax discovered by Hules, and 
more accurately studied by Pricatley. It 
is obtained during the action of nitric 
acid diluted with about two parts of water 
upon metallic copper ; it is copiously 
evolved, und muy be collected over water. 
One hundred cubical inches of this gus 
weigh between 32 and 33 grains ; its den- 
sity, therefore, compared with air, is 1087. 
Tt is at once easily recognized by forming 
orange-colored futnes whenever it excapes. 
into the air or comes into contact with ox- 
Feen, wo that this gna and oxygen are ex- 
‘elient tests of each other's presence. It 
consists of equal volumes of nitrogen and 
oxygen, or of L equivalent of nitrogen and 
2of oxygen; hence it is termed a binox- 
ide or deutoxide of nitrogen. Tho re- 

tive weight of its components, there- 
are 14 nitrogen +16 oxygen, und tho 
equivalent of the yas is 3). 






































NITRITES. Salta of the nitrous acid ; | 


thus nitrite of is a compound of 
Lstom of nitrous acid and 1 atom of po- 
tern, de. 

NITROGEN. A simple gascous body 
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ent part of nitrio 
acid, and which, being unrespirable, has 
also been termetl azole. It was identified 
ana peculiar gas by Dr. Rutherford in 
1774, and \po- 
nents of atmospheric uir by Lavoisier in 
174. It ingenerully obtained by burning 
a picce of phosphorus in a jar full of air 
inverted over water. The phosphorus 
during ita combustion combines with the 
oxygen of the ui to form phosphorie 
acid, which is dissolved by the water, and 
the remaining clement of the air, namely, 
the nitrogen, remains, Nitrogen is 
colorlext, inodorous, and tastelews gas, 
not absorbed by water, und having no act 
tion on vegetuble colors. It extinguishes 
all burning bodies, und is itrelf uninflum- 
mable. It ia a little lighter than atmos 
pherie air, 100 cubic inches weighing 
16 grains. Its equivulent in 14, and it 
combines with oxygen in 5 proportions, 
giving rise to the following compounds: 
By saan, By wit Fas. Symi 
1. Nitrous oxide 10 SO I4+ Sts a 
2 Nitrous oxide 1 sovaletissaecntes 


8 Hyponitrous 

eld 13014424 Bn. 
4 Nitrous acid 10 4} i= A6—=n. 
Nitec acid §— 1o0-f25n=14--40= 


NITRO-MURIATIC ACID, Agua regia, 
is the compound menstrouin invented by 
the alchemists tor dimolving gold. ff 
strong nitric acid, orange-colored by a 
turution with nitrous yas (deutoxide of 
azote), be mixed with the strongest liquid 
innriatic acid, no other effect ix produced 
thun might be expected trom the action 
of nitrous acid of the same strength upon 
fan equal quantity of water; nor line tho 
mixedl acid xo formed any power of acting 
upon gold or platina, “But if colorless 
aquafurtis and ordiuary muriatic acid be 
niixed together, the mixture immediately 
becomes yellow, und nequires the power 
of dissol¥ing these two noble” metals. 
When gently heated, pure chlorine gus 
rises from ity and ite éolor becomes dee 
er; when further h jorine still 
ies, but now mixed 
gus." If the process hus been very le 
continued, til the color becon 
dark, no moro chloring ean be procured, 
and the liquor has lost the power ¢ 
solving gol nsists of nitrous 
therefore 
























































‘and that water, 
gus ure the re- 
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of printing tank-notes intended to 
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two designs, one 
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two designs are coer 
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NUTTALITE. A mineral associated 
with , from Bolton, in Manassa 
settn : it ocoure in prismatio 


freer: Int ‘Thomanea's analpay 
2 i om 
12 helm nliminovaeate of ito, at 


at all sonsens of the year, and nesists 
with other aromatic trees und ehrubs, to 
peti yey in the 

air, in whiok the 


"ppee regions of the 
es tllovo the birds of parade por 


Pid ae that fer ae ct aR bs 
smace, tho average 
000 Iba sold. in Europe, and 10,000 Tbs 
inthe Brat Indic, ae ng wee 





rare; of mubmege, 140,708 foes teak 
Soe shan! 
mace $86,009 Ths.’ When. the trepe of 


immense of the fruit. A Hol- 
lander informed Sir Wm, Tyerles tele 
at one time, be saw three piles 
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In this country, on a soils, the 
yield is from 40 to 50 bushels, but on 
ich land, it goes up to 120 bushels, Itis 
the common white ont which is most 
Taised here. In Western New-York the 
‘black oat is preferred, and the Egyptian 
oat south of Tenneasce, The latter rurely 
gives, 20 bushels of ripe grain, It is by 

the best food for working cattle or 
horses. There is a very good analysin of 
‘oats, made by Professor Norton, of New 
Haven. In nutritious properties it stands 
next to wheat, and above rye, barley, and 


ice. 
OBJECT-GLASS (of a refracting tel 
scope or microscope). Tho lens which 
firat receives the raya of light coming di- 
rectly from the object, and collects them 
into ‘a focus, where they form an image 

which in viewed through the eye-gluss, 
The exeellenes of an object-glass de- 
pends on the distinctness of the image 
‘which it forins, On account of the un- 
equal refrangibility of the rays of light, it 
is necessary, in order to procure distinet, 
image, to employ an achromatic combin- 
ation of lenses, formed of substances hu 
ing different dispersive powers, and of 
such figures that the aberration of the 
‘one may be corrected by that of the other. 
‘The substances chiefly used are crown- 
glass and flint-gluss ; the dispersive | 
Pemers of which are reapectively se 3 to 
By combining a convex lens of crown- 
































gine ith & conenvo lens of tint-gles, 
wing their focal dintances in that. pro- 
portion, an image would be fonaed tree 
color, but it would not be free from | 
aberration, ‘The determination of the | 
form of the compound lens which shill, 
i 

1 





give the leat possible aberration for par. 
Hel rays is a problem which admits of 
exact calzulation. The following are tho 
dimensions found by Sir John Herschel 
for an ohject-glass of thirty inches focal 
length, the convex lens of which was 
of common glass, the outside towards the 
object, and the concave lens of flint-glaws | 
on the side next the eye: radius of tho + 
exterior surface of the crown lena, 20-0364 | 
inches; radius of the exterior surtice of 
the flint lens, 41°1687 inches ; radii of the 
interior surfaces, 10'1804 and 10'1613 
‘When the lenses have the forma here in- 
dicated. the focal lengths of each, xepar- 
ately, arc in the dircet ratio of their din- 
Retsite powers; and the two inrido eur 
have #0 nearly the same curvature 
that they may be ground on the sume 
tool, and united by & cement to prevent 
the lose of light at the two surfaces. 
Sach are the forms indicated by theory ; 
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but the practical difficulties of forming a 
good achromatic object-gluvs, ior a tcle- 
Scope of large size, aro Ko groat that it 
often costs more than all the rest of the 
intrument. ‘This, however, principally 
arises from the extreme difficulty ot pro- 
caring diske of flint-plusn, abov 
tain size, enfliciently tree from vi 
imperfections ux to be fit for the purpose. 
No object-glasser of a larger size thin 
‘seven inches diameter have been made of 
glaxe manufactured in England ; and, not- 
withstanding the success of Fraunhofer 
at Munich, und of Guinaud in Switzer- 
land, the procuring of ilint-glass fit for 
object-lenses of a larger size seems to be 
still, in a considerable degree, u matter of 
accident, Fraunhofer executed a telencope 
for the Russian observatory at Dorpnt, 
having sm object-zluss of 9 finches diane” 
ter. Another wus prepared by him for 
the King of Bavaria, of 12 inches diame- 
ter. ‘The object-zluss of Sir Jamen 
Routh’s lar 

Ulill observatory is ni 
dinmeter, and was ex 
glace munnfictured by Guinand. 

In tho fine telescopes formerly con- 
atrneted by Dollond, the object-gluseex 
were compoxed of three lenses, the two 
exterior oles, being of crown-glass, and. 
convex, and the iuterior of flint und ‘con- 
eave. ‘Thie combination gives a more 
perfect correction of the aphierical abrera- 
fion; but the advantge is more than 
balanced by the greater complexity of 
their construction, the risk of imperfect 
centering, aud the loss of Tight at tho six 
nurfuees.” ‘They have wccordingly been 
disused. 

Various ttemptahave been mudetodis- 
pense with the concave flint lens, by the 
Substitution of some other rethuetive wub- 
stunce. Dr. Bluir found thut the disper- 
sion of crown-yluvs was corrected Dy a 
fluid lens, composed of w mixture of solu 
tions of ammer:aeal and mercurial salts, 
Ho enecceded in making object-glusses in 
his manner, whieh ut first save. promiso 
of unswering well; but it soon appeared, 
that they were not duruble, the fluid 
undergoing some chemical change which 
entirely destroyed its virtne. ‘Professor 
Barlow, of Woolwich, hus also made nu- 
merous experitients on thissubject. His 
correcting’ lens is formed of the liqu 
sulphuret of carbon, inclesed between 
two disks of vluss, and wring of the samo. 
material, the fluid beitne weed al 
high temperature, A telescope whieh ho 
made on this principle hud w single ob- 
Ject-lens of 7-8 inches, and the fluid leus 
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‘tearing the recent fat asunder, It 
with water, and it through a» 
sieve. The membranes thus re- 


tained, the granular particles are observed 
to float in the water, and afterwards to 
separate, like the globules of starch, in a 
white pulveralent serui-crystaline form. 

particles consist of # strong mem: 
braneous ski ii stearina and 

7 iquid fat, which may 
be extracted by trituration and pressure. 
‘These are lighter than water, but sink 
readily in spirite of wine. When boiled 
in strong alcohol, the oily principle dis- 
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solves, but the fatty membrane remain, 
‘These’ granules have different sizes and 
shupes in ditferent animals; in the calf, 
the ox, the sheep, they are polygonal, and 
from 1-70 to 1-450 of an inch in diame- 
ter; in the hog they are kidney-shaped, 
and from 1-70 to 1-140 of an inch; in 
man, they are polygonal, and from 1-70 
to 1-900 of an inch; in Insecta they are 
usually spherical, and nut more than 
1-600 of an inch. 

Dr. Ure, in his valuable dictionary of 
arts, &e., gives the following table of 
plants yielding fat oils of commerce :— 











Planta, 


Linum usitati-wum et perenne. 
icua avellana 
Juglans regia. 
Papaver soma! 
Cannabis sativ 
Sesamum orientale 
uropea, 
Amygdalus commani 
Gutlandina mobrings. 
‘Cucurbita pepo, and 
Fagus silvatica 
Sinapis nigra et arvensis 
Helianthus annuus et perenni 
Brasrica napus et campestrie 
Ricinus communis 
‘Nicotiana abacum 
Prunus domestic 
Vitis vinitera . 
‘Thonbroma cacao, 
Cneos nucifera 





























Raphanus sativus ciefer 
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Ole, Spee. gravity. 

Linseed oil . o-saT 

Nut oil. 09280 

Poppy oil osm 

Hemp oi. ose 

Oil of sesarium: 

Olive oil. 09176 
09180 
09a 
09235 
09160 
0 9262 
09136 
0611 
osu 
os 
ooze 
e020 
09680 

Piney tallow. 0-9280 

Oil of Julienne o-sa8t 
0-928 
0-s368 
0-940 

Oil of deadly nightat 0-9960 

Cotion-reed oil 

Colea oil. 09136 

‘Summer rape-sced oll, 09139 

Oil of radish-need 09187 

Cherry-stone oll, 09239 

‘Apple-teed oil 

Spindie-tree oi ose 

Comil-berry tree. 

Oil of the ronus of ey; 09180 

Henbane seed oil . 09130 

‘Horee chesnut oil - 08270 

Pinewp oil 02850 











The fat oils are contained in that part 
of the need which gives birth tothe coty- 
Iedons ; they are not found in the pl 





Planta, the cruciform is the richest i 
Sleiferoas seeds ; and next to that are the 
drupscese, amentecem, and solaness. The 






seeds of the graminer and leguminonm 
contain rurcly more than a trace of fat 
oil. One root alone, that of the 
esculenta, contains a fat oil, The quan- 
ty of oll furnished by seeds variog not 
oaly with, the species, but in the same 





with culture and climate. Nuts 
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carburet of iron, oil, &e., they may be ; 
restored to the metallic for 

Iron combines with 23-75 and 45°12 of 
oxggen in 100, to form its black and red 


Zino with 24°24. 
‘Arvenic with 34°98 and 524. 
‘with 98°75 and 57-5. 

Bismath with 11-23. 

Antimony 18-6. 

Copper 12°5 for red, and 2°5 for black, 

Silver 7-972. 

Mercary 4 for black, and 8 for red. 

Lead 11-68 for red, and 15-884 for 
brown. 

‘The alkaline metals absorb still more: 
sodium, 88:8, calcinm 
‘and barium 11:42 








care a patent. It in designed for the 
stuffing-box of a steam cylinder around 
the piston-rod, and consists of sectional 


conical caps of soft metal fitted into cor- 
Tesponding cups in brass or iron rings, 
acted on by the piston-rod and a hellicle 
spring, to as to be elastic, and from the 
peculiar shape of the oft metal packing 
and the action of the spring, the packing 
‘always Kept close up or binding on the 
n-rod, however much it may be out 


of line. 
pEACRFONG, The Chinese name of 
¢ alloy of nickel an: r common! 
called German eer. Ite an alloy of ¥ 
parts of zinc, 2:5 copper, and 6°5 nickel. 
PACOS. ‘The Peruvian namo of on 
earthy-looking ore, which consists of 
brown oxide of iron, with imperceptible 
particles of native silver disseminated 


throngh it. 
PADDING, in calico-printing, is the 
impregnation of the cloth with a mordant. 
ADDLE. A kind of oar need by 
savago nations in navigating their canoes. 
The paddle is broader at the end than 
the common oar; and being employed at 
the stern of tho canoe, not only impels 
her forwards, but regulates her course 
exactly like a adder. 
PADDLE-WHEELS aro the rotating | 
levers with which steam or other power ' 
4s agningt water, in propeling a versal. 
The idea is not now, for rotating paddles | 
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were turned by oxen, &e,, in the Middle 
Ages. Muny patent improvements and 
«of form have been proposed; 
the chief object is to keep them vertical to 
the water, and this bas been effected by 
an extraarm, worked by crampe, in con- 
nection with the pivot of the float-boards, 
which turn on the arma. 
wylt has been proposed to work paddles 
y sails, in certain cases, especially when 
any sceldent befalls the boiler oF works 


of the engine. 

‘Woodcraft proposes to make paddles of 
spiral vanes, with increasing angles of in- 
chination with the axis and Increasing die- 
tanco, and has taken ont a patent for the 


ides. 

PAINT, Gee of. It is not an uncom- 
‘mon thing for some paints expecially 
when ex} to the atmosphere, to ru! 
off like whitewash, after they have been 
put jon for about six or sight months, 

e have known white paint do. thy al- 
thongh both the oil and white lead were 
‘said to be good. In respect to white 
paint, which is mont extensively used, 
there are three things which may be the 
causes of its inferiority and rubbing off. 
‘There are bad oil, bad iend, and too much 
turpentine. The best linseed oil onl; 
should be used, and it should be boil 
but not too long nor at too great a heat. 
Lineged oi is Fequeptly adulterated with 
‘sun-flower oil, which is very inferior to 
that of linseed, 

Sometimen white lead is sold which is 
very inferior to others, but painters know 
how to judge between the good and had. 
‘The bent can easily be ascertained by 
painters from the quantity of oil required 
to give it proper consistency. In mixing 
paints, there shonid be no tarpentine at 
all used for outside work (at most tho 
rinallest possible quantity), beenuse the 
turpentine makes a soap of the oil, conse 
quently, it soon will rub off or be washed 
away by storms, &e. The only benefit 
of boiling linseed oil is to drive awa; 
moisture, and ammonia, #0 tit the giu- 
ten of the oil will form a beantifal ekin 
or varnish, when dry, to protect the lead 
from the effects of the atmoaphere. 
While turpentine forms a good varnivh 
with resins and gums,its combination with 
oil is altogether different, forming a roap; 
hence those who know not thie fact, an 
uxe too mach turpentine with their pai 
for onteide work, may expect to wee it dis- 
appear before it in very old, ‘The bert was 
to put on white lead for outride work, is 
to commence with a very thin cout, and 
let it dry perfectly. It ia bettor to put on 
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Kk with 1-16th of alum in water, shak- 
and drying in th 
Cheap Laint 
low ochre makes an excellent green pain 
well adapted for preserving coarse wood- 
work and iroh rails. 

PAINTING ON GLASS is effected 
chiefly by colors derived from metals, 
‘The colors are laid on by fluxes, ar soft 
glass, and emily vitrified bodies. The 
colors are fixed by annealing the metals 
tothe glass. The glass used is crown- 

lass. ‘The annealing in performed in a 

iIm ‘built for the purpose. The fluxes 
are minium, calcined borax, salt, and 
powdered fiint-glass, Gold produces 
the splendid ruby color. Silver, a yellow. 
Copper, a red. Tin, a white. fron, a 
garnation. Ultra-marine, blue. Cobalt, 
‘lue. Smualt, light blue. ' Antimony, yel- 
low and red. Manganese, black. Um 
ber, for browns. ‘The flux in this art is 
like the oil and varnish of our painting. 

‘The best flux is composed of 16 flint- 
glass, 6 pearl-seb, 1 salt, ond 1 horux, A 
soft Haxis 8 flint-glass, 2 minium, 1 bo- 
tax. They aro vitrified together, and then 
powdered. Pearl-ash and borax soften, 
and flint-glass hardens. 

‘An orango stain in produced by silver 
and antimony for yellow, and pare veno- 
tian, red. ‘The two fit are melted to- 
gether, and when reducod to impalpable 
order, are mixed with the red in water. 

iis pigment is then laid on the glase 
in dug form, with a brush, and left to 
dry. Then burnt-in, and it penetrates 
through the glass ina fine golden color. 
80 with other metulr, and other colors, 
tome requiring fluxes. It is ably treated 
slength by Whittock, and being an art 
not generally practicable, enough hos 
been said of it in thie general work. 

The fluxes are ured in calcining black 
from xealen of iron, jet, and manganese; 
carnation from red chalk and jet; scarlet 

gold and tin, é&e., &c. 

ALLADIUM.’ A rare ractal, possens- 
¢d of valuable properties, wan discovered 
in 1803, by Dr. Wollaston, in native plat- 
inum. ‘It constitutes about 1 per cent. of 
the Columbian ore, and from } to 1 per 
cent. of tho Uralian oro of this metal; 
cecarring nearly pure in loose grains, of 
4 steel-gray color, passing into silver 
white, and ‘of a mpecific gravity of from 
18 t0 12-14; also an an alloy with gold 
in Brazil, and combined with sclenium 
iu the Harz near Tilkerode. Into the 
itro-muriatic solution of native platin- 
um, if a solution of cyanide of me 
‘be poured, the pale. ‘cyanide of 
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Jadinm will be thrown down, which be- 
ing ignited offords the metal.” ‘This is 
the ingenious process of Dr. Wollaston, 
The pulludium present in the Brazilian 
gold ore tay be readily 
ows: melt te or along wit 
Barts of allvor, granulate , and 
igest it with heat in nitrie acid of tpecl- 
fie grivity 1-3. The solution contain 
the silver and palladium, for the gol 
does not dissolve, being treated with com- 
‘mon sult or murlatic acid, will part with 
all its silver in the form of u chloride. 
‘The supernatant liquor being concentra. 
ed and neutralized with ummonia, wil 
yield a rose-colored aalt in long silky erys- 
tals, the ammonia-muriute of palladium, 
which being washed in ice-cold water 
and ignited, will uford 40 per cent. of 
mnetal, 

Puro palladinm resembles platinam, 
but lus Inore of asilver hues. when plan? 
ished by the haminer into a cup, such as 
that of M. Breant, in the Muscum of the 
‘Mint at Paria, it is a splendid stecl-white 
metal, not liuble, like ailver, to tarnish in 
theait, Ancther cup made by M. Breant, 
weighing 2 Ibs. (1 kilogramme), was pur? 
chased by Churles X.. and is now in the 
tthe French crown. The 

























weture of iodino is let full upon the 
surfuce of this metal, and dissipated over 
a lump flume, a black spot remains, which 
does not happen with platinam. ' A slip 
of palladiuin hes been used with adv: 
tage to inlay the limbs of astronomical in- 
struments, where the fine graduated lines 
are cut, because it is bright, and not li- 
able to alteration, like silver. 

‘There ro a protoride and peroxide of 
palludium, The proto-chloride consists 
of 60 of metal and 40 of chlorine; the cy- 
anide of 67 of metal, und 88 of cyanogen, 

PALLETS, in clock and watch work, 
are the pieces connected with the pendu- 
Jum or balanes which receive the imme- 
diate impulse of the swing-wheel, or bul- 
ance-wheel. ‘They are of various forms 
and constructions, according to the kind 
of eseapement employed. 

PALMS. Called by Linneus, from 
their noble and stately appearance, the 
princes of the vegetule kingdom, arc a 
nuturul order of Arborescent Endogens, 
chiefly inhubiting the tropics, distin- 
guished by their fleshy, colorless, six- 
Parted flowors, inclosed within spathes ; 
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of gax expelled in consequonce of the 
pees tea atts which ihe talionn 
upwards immediately oa” bi 
Liberated from the parachute, ‘They suf 
fored extreme pain, nnd for » time wero 
ved of sight; but fortunately they 
carried up with them a large bai 
filled with stmospheric sit, by means of 


which they wero enabled to broatho. 
i, they wonld probably have 
hod. Since thon safe sosconte have 


mado with the parachute both in 
wad 


|, when an aocident ocoars it un~ 
wail breaking the force of the falt 
some ing to reach the 

‘bottom in seonrity. 
PARAPET, or BREAST-WORK. In 
fortification, & wall or ncrocn raised on 





extreme ‘of rampart or other 
work, through which embraxures oF op- 


from falling over. 
PARALLEL MOTION is 1 very im- 


rotatory action, and @ rotatory motion 
Pectillnesr one :'vo that, If we fet power, 
we may, by this means, apply it in the 


American is most i » He con- 
the inner of two 


the piston with 
etch enna ater 
eatin 


jual to the 
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for one or two: alloging that more 
infory is done by the rapeullerentaes 


Jest fa. burning, than be 
ashos produced. Where tho object 
to 


ening, de- 
ion: if it bo full of 


Any wi 

uleng the land; bat it is) # great ir- 

povorisher, and should never supply the 

piace of manure, nor abould i be practa- 

under the above conditions, 

PARCHMENT. This writing material 

has been known since tve earlless times, 

but Is now made in w 





‘ery superior man= 
ner to Sohat ie wea encleunlye ‘The artof 
in certain 





‘bility and firmness, ws 1 
for the different uses to wl 


she-goat, and wolves 
and those of the ass for 





o 
it nnd to Feder 
small mana- 


thoy 

tg provont their 
them easily worked. 
facturei 


pose, but the greater employ a. or 

stout wooden “thts of 
two ny rhe ‘two cross-bars 

thar by tenons and mortlaes, 

‘0.48 to form a jeco of carpentry, 

whic Is to. be fixed up against a wall: 

ese four bara are perforated all over 





Th 
wih worica OF ies, fh dimensions 
SE ay taroa or oven’ tees Cas 
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ited like tho other pleco, until the whole 
allcots tied up or the peuel! groove filed 
when the wliole surfuce ix smoothed 
slong and the two pieces are firmly gh 
ther, forming a rough aquaro pencil. 
_ it coin fea Be Ee 
rough wequnre bole in a steel puppet, 
te ‘workin anon the othr nda 
is is there is a small plant 
fool revolting’ on a. contre, with: two 
genes ors it, to turn it round and to the 
Seach iat, AD voor ao the ent of the 
Projects from the finisbin, 
Sette Latlers, it Is forced into a circular 











the cireular hole being emailer than the 
the inner, which compresses and 
Petishes the wood. 

Eeer-Peated Lead, Tho round pieces 
‘of lead for pencil eases aro te Se 
‘to email square pic: wend they are then 
Tassde ound By Forcing tiotn Ioogebweays 


through three ciroulnr holes of different 
siges cut in plcors of ruby. Jn jusning 
thiremgh the first hole, only the four an- 


he pris are cat of, 
octagonal ; next hole 
it takes off theso cight angles 
1 becomes a prin of sixtean rides: 
in the next passage through the emall 
it is perfectly round. ‘The 
bago Ie fed into the ruby by bein) 
08H greove In a piece of tnetal, wit! 
stot! pin to keep the plumbago from be~ 


Camberland black-lead (plum- 
bago} sw of too soft nnd yielding a naturo 
toensbte an artist to spake n fino clear 

nee, therefore, a pencil that 
this, a urd resinous matter is 
combined with the lead in the 
==Fine Cnmberland load 


ERHLELEY 
@ 


fatimately 


bs 


thelr softness. 


NDANT. In Gothlo nrchitecture, 
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an ornamented polygonal piece of stoma 
Gr timber banging down from the vinlt 
or roof ofa building. — Ofstone 





also the general term for alt 
kinds of ornaments worn in the ears by 
doth sexes in savage, and by fernnles, 
chiefly, in civilized, countries; usually 

terined car-rings, wii woe. 
PENS. Well ‘known inatroments for 
ally formed of the quills of 


gorwe, Awan, oF tome other 
tao pens have been occasionally 








ey 

by 
Waving 
pene m greater 
Glastioity tban 

cused ty any metalio pene pre 
ly in uao, they specdily obtained a very 
extensive ale. This. sncceas brought 
crowds of rivals into the fleld; no thet 
metallic pens sre now manafuctured it 





succeeded in giving to 
dogres of softness nnd 




















also tle alit, 

lateral ones, provided the lattar 
‘The pens are now clea 

ng tonseel about amen evel 

other, in atin eglinder, about ® fest long, 

and 9 inches in diameter; which ls rus: 

| pended at each end upon jolute, to two 

| cranks, formed one on each of two bathe, 

|The cylinder, by tho rotutlon of a fy-  _ 

wheel, weting wyon Yor erankahate, Se 


it ie 
a 

































Pao i 
Jot, ota gouerally 
are made bathe f 
mn iron 














he ier. When a considerable quan- 
9 era walee of the. ‘first ~_ ation 

tained, it mient be used 
freaks ern process of Tepe: | © 
curried to the fifth time. In 


erely be be wanted, ‘then ts 
ne distillation, by reserving 


led th 
fe oblained by: distilling “the 
ra fhe orange surah sd 
Of reented mpirits, from oil of rose, or 
ange, ftemine, ipbonoen mula, ntact 


flowers, 


Shine, 
Peper 
3 

; 
Fee 
fa 






na 
cx 








‘he above epitte mark sully 8 ae 
cometric degrees of Gay Lussac. (Sw At 
con 





jormm, and cianamen, 


mat 
1 ne ae 





ampli 
Pommusds ata Vanite commonts called Ror 
32 pounds ot poumate A le rome, 
‘am est 
In rat quality, pulvertaed 


1 Lg 
6 oun 
The pommade being placed at the heat 
of a water the vanilla is to be ine 
trod uced 
hour, doring 
two hours. ‘The pommsde is then to be 
drawn off, and will be found to have w 
fine yellow color, Iumtesd of the brown 








‘anim | shade which kt coms 


In making odoriferons extracts and 


raters, the spirits of the fi 
ype cer ged 
to 
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metal sls | and « screen 
lange 


shin 
onl ria eee of | 





ber. 
ions almost all his ar- 
lds of bres 
re thade both inside 





ameter, 

thor ‘lke hit of the centre of the ta 
oF board forming the # 

and about two und a balf or three 


i 


i 
: 
i 

iF, 





et 
screen be raised higher, then the middle 
imagos pos by eoeh other, and agnin four 
are seen receding more and more as 





lar 

‘All these eifects depend om the 
& that one of the two  plotares: 
Cae ores ene ae 
Saeeay looking at the index or mark 











Prd the porfeet combastion 
her, is iorie @eid, a fusible 
ee, mete soluble in water, and in- 


to consist of 1 


Reto powploras = nd at of 
Sec hesy te 
‘aru two other acids of phospho 
part ihe pleaplort ea 
Daprplaephovens acta, whic op? 
Fnrs to be e compound of 2 equivalent 
ge oe 2) = 82, ani 


=8, When sei is tolled In 


Hclution of cauvd 





mag be made ewith, 
of the metals, forming 

fohler reconmends, as likely to afford 
ata very chenp rate, to distil 


ee rung beat Sry ‘back, with half ite 
of sand and charcoal 
in formed, 


de of te as if it ercalstod 1 
At the ire of “0? F., of op- 


carbon in the form of animal char- 
slat a the inflamimn- 


‘coal, oF 
tion of a wdered 


Betilemtn a phlal, mix, by 
for half an hour, van, ot 
Phesphersa, with 1 dr-of lime, Or, in a 

hater, ml 2 dr. of phonphe- 


per 
saad ania irene oii rs tho 
a tf posted, when dls | sa 
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to tho sun's light will restore, 
ta phesphorvecant quality, 
‘Teinperature has u tucked effect on the 
emission of light by these bodies. When. 
they ate shining, the Inminow m appearance 
‘orahon Uf th 
frou 
by sy ine he Gr 
may lyin marae 
ad sot an oa pee ae 
i ho apparently lot its power, 
mo to shine, 


Seine Pie owghr Eoreacent basics just 


Jaminousness is 





‘heated iron, yield on. 
vin vid Tight. Linie 1s the 
co purmenai ty in the 
inva rmariable degree.” 10 ieee of 
; it ties 
emits 8 
Tight so ivi rors 
‘ee m 
Into a 
ta if prea nae ‘a 
ell, Eey oS Co oxide. 
four equal + begin to 


mix the whe era neat eraes Lie yg 
the heat gradually to 106-25° 

n hour you will have a oon 
ay whlch i is to bo put inte bottles, bors 
when cold, carefully stoy |, This #ab- 
stunee wil instantly intlame « commen 


STHlOTOGRAP HY, ow ee 
‘Under the artick 
tion of the ection ‘the salts alive ene 
der the influence of light ha» been de 
scribed. Photow: nine 
no silver 








which are to be 
until they are Manan Rakepeaait 


the U term “ Photogenic Drawin; 


Etch ape er te tei 
wesiote paper tmsbuod wil 

soma oth sali Seedivcr. Jt n piece of 

stale into a aie ration of 

Bitmnte efailter, ,earfuly dred, sd pre- 
scrved out of the contact of light, it re 
mains white; bat if fo igh it 

acquiring a 

Frownia oe aay ta, ‘snd wllimestly 
ak ora, calor depending 


hh of dope 
erg the latoneley of the light mad dura 
Ifany opaque er tune 
Jucent obleet bella t pon 


fea reper 
object 


best of per 
partially 
a i Tight, a) pene 
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inger, cloves, mace, garlic, mustard, 
jorseradish, shallots, capsicum. When 
the apices are braid, they aro most et: 

eaceous, but they are apt to ler 
and discolored, The favor. 


of a cweetiah taste, which exists in 
PICROTOXIA. A poisonous bitter 
iple, which exists in the Cvoculue 










iil 
Fu 


i 


ft 
u 
i 


i 


e 
j 
E 


fiittet 
jee 
li 
al 

fSHEE 


if 
afi 


i 
s 


' 
ik Fe 


Alt 
h 


* 
if 


CYCLOPEDIA OF THE USEFUL 











ARTS. 459 
Yer | Price. 
1840 83 103 
18a. 300%375 
isn 20*200 
198 1e@+200 
lo seers 
188 a004970 
1948 4044 
187 270*29 

‘The hogs packed in Ohio in 

1844 were, 520,000 

4 Lai 460,000 

ie > 325/000 
sn Of Which agurogute Cincinnetl packed 





The entire packing of the west for 
three years may be divided as follows : 





The hogs raised for this market aro 
erally Rerose of Irish Grasier, 


portions as to unite the 





greater ages. 
woods until within five or 8i 
Killing time, when they are turned into 
the corn fields to fatten. If the scorns 
beach-nuts are abundant, they re- 
qqire lean corn, bat the fowl an 
though hardened by the corn, is not as 
firm a8 when they are turned into the 
corn fields in a less thriving condition, 
during years when mast as it is called is 
less abundant. 
From the 8th to the 10th of November 
6 pork season ins, the hogs are 
sold by the farmers direct to the packers, 
when the quantity they own justifies it, 





Some of those tarmners drive {n one sea 
pon as high a# ono thousand of 


















“tansy ramarkable, in consider | 182 
eee recs | ae 
or n- 

Ohio, and More than throo-fourtlis of those ex- 
heielgrentetcoatizuity to Che neighbor. | ports in to Brith Colonies in Atweriea, 
hoods whieh the and | and to the West India felands 
‘othor advantages which aro palpable, that | _ Few persons at the east cat realize the 
#0 large xn amount of this businosn is | ico, and especially the fatness, to which 
‘engromsed at Cincinnati. ibe ire ‘in the west, under the pro- 
‘thbt businoss (th = The following mre specimens of 
[por cent. of the value Gincinnati 
aod always 
heavy: ents — 
sums, and ato day's 


great ®. 
rinks in sudden changes of weather, can ine—on 

packer protect himself, eee repeat) 516 444, rh a, aoe Te 
, 582. 





arrangement ‘than all 

fear crtertiantaciecovess is. varios Few if any of these hogs were over 

manufectares, of as articles of food ina | nineteen months old. The lot Is ex. 
‘com » what cannot be | traordinary— combining quantity and 
of to ‘elsewhere, rendera | weight, even for rest 

hogs to the Cincinnati packer worth at in hborhood in’ Mol: 

‘east five per ont. mor than they will | son connty, Ke ‘by Messrs. Cald- 


at any other point in the Mis- | well, Campbell, Rosa, ad Gentry, the 
valley. oldest: belo, nineteen months in ey 

Tho value of these manufacturing op- 

erations to Cincinnati consists in the waet 

amount of labor they reqnire and creato, 

‘that the great masa 


ie 
and fi thousands, at precisely th tonson 
Spestas | \chatetnal® Rgtls exsssion Cae 
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they are intended 
pipes, the inside 

rien, which resists, 
ofacids and alkaljos. 





that they 
tion without injuri 


ing an} 
caf joints screw togedher fn there 
‘eus-pipes, These 

‘ipes have been used for Piker, for gas, 
ind for draining, and are found 10° be 
‘more economical than cast iroo, besides 


being less liable to leak, and for water= 
pipes they are niore healthy thin the 


“trom pipe conted with glost—At tate 
an . 
Ssivee oh tho President of the Bockety of 

Civil Engincem, London, seme 
mona of iron manufieture wore bit 





from eve! 
the preperation for ting 
It in then covered 

over which 


gluss, ground to a fine powder. 

‘The article is then Entrediaced into « 
furnace of peculiar constraction and putfi- 
dent temperature, in which the glass is 
fused, aod the intermediate glutinous 
matter bein; 

fille the external 











FO on until the whole tern is. 

PIT COAL, Under the ant 
home remarks 

of the deposit, 
in this county are 
resent will be consi I 

Bevtion wit the basin form, 
tof horizontality of the beds 









induces the necossit of sinking | 
aud mining, to bring It te the | 
Zhe majority of the ‘pit coal iis fo 

the eurboniterom: forn 

Sr that of ithe system of rooks 
‘orthorn Pens; 

Frade! above the ole 











va] 


oriculart eta a flold; 
ly in the first openi: ‘2 

‘which proceeds from the 8 of the 
adjacent eguntry 5 for coal stratum, 
however deep it may lie in one part of 
the basin, always rises till it meets the 
allavial cover, or crops ont, unless it be 
met by aslip or dike. When the basset- 
edge of the strata is covored with gravel 
or sand, any body or stream of water 
will readily percolate downwards throngh 
it, and fill up the porous interstices be- 
tween the coal-measures, till arrested 
by tho face of a slip, which acts ar a 
valve or flood-gate, and confines the wa- 
ter to one compartment of the basin, 
which may, however, be of considerable 
area, and require a great power of drain- 


“Sin reference to water, coal-fields are 
divided into two kinds:—1, level free 
eval; 2, coal not level frec. In the prac- 
tice of mining, if a coal-ficld, or portion 
of it, is 0 nitnated above the surface of 
‘the ocean, that a level can be carried 
from that plane till it intersect the coal, 
all the coal above the plano of intersec- 
tion is aaid to be level free; but if a coal- 
Held, though placed above’ the surface of 
the ocean, cannot, on acconnt of the ex- 

be’ drained by a level or gallery, 
Eat ty mechanics! power, auch a cod” 
field ix naid to be not level free. 

‘Berides these goneral levels of drain- 
age, there are subsidiary levels, called 
Off-takes or drifts, which discharge tho 
water of a mine, not at the month of the 
Bib but at some depth oneath tho ear- 

where, from the form of the conn- 
try, "it may be ran off level free. From 
26 to 80 fathoms off-take in an object of 
‘considerable economy in pumping; but 
even lees is often had reconrse to; and 
when jndicionsly contrived, may ‘serve 
to intercept much of the crop water, and 
prevent it from getting down to the dip 
part of the coal, where it wonld become 
‘heavy load on 'a hydraulic engin, 
Day levels were an object of p!xary 
ce with the early ° 
not the gigantic pumping T of 
the steam-engine at’ their ‘command. 
Levels onght to be no less than 4 feet 
Wide, and from 6 fot and a half to 6 feet 
igh: which is large enongh for carry- 
ing off water, and edmitting workmen to 
make repairs and clear ont depositions. 
‘When a day-lovel, however, is to servo 
the double purpose of drainage and an 
catlet for coals, it shonld be nearly 5 fect 
wide, and have its bottom gutter covered 
over. In other instances » lovel not only 
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ly miners, who | 


carries off the water from the 
boats loaded with coalu for the 


wide, and twelve feet high, with five fect 
iin te gro f driving a level, 

in the progress of driving a level, 
workable coals are intersected before 
reaching the ream which is tho main ob- 
ject of the mining adventure, an air-pit 
may be sunk, of such dimensions as to 
servo for raising the couls. Theso air- 





ri do not in | atid exceed race 
diameter; and they onght ways 
cylindrical. . 

‘When a coal-barin is no nituated that it 





cannot be rendered level free, the winning 
must be made by the aid of machinery. 
Tho engines at present employed in the 
drainage of conl-tnines are -— 

1, The water wheel, and water-pressure 
engine. 

2. Tho atmoxpheric steam-ongino of 
Newcomen. 

8. The wteam-engine, both atmospheric 
and double-stroke, of Watt. 

‘4. The expansion steam-engine of 
Woolf. 

5, The high-pressure steam-engine 
without a condenser. 

The depth ut which tho coal is to be 
won, or to be drained of moisture, regu- 
latex the power of the engine to be 3] 
pliod, taking into acconnt the probable 
Quantity of water which may be found, a 
cirenmstance whic governs the diameter 
of the working barrels of the pumpe. 
Experience has proved, that in opening 
collieries, even in new fields, the water 
may generally be drawn off by pumps of 
from 10 to 15 inches diameter ; exceptiny 
where the strata are connected wit 
rivers, aand-bedn filled with water, or 
marah-lands. An feeders of water from 
Hivera or sand-bede may be hindered 
from descending coal-pits, the growth 

ding from theso sources need not 
‘taken into account; and it is ob- 
served, in sinking shaite, that thongh 
the influx which cannot be cut off from 
the mine, may be af first very great, even 
beyond the power of the engine for o 
little while, yet as this excensive flow of 
water in frequently derived from tho 
drainage of fissures, it eventnally be- 
comes manageuble. “An engine working 
the pumps for 8 or 10 hours out of the 
34, ip reckoned adequate to the winning 
of’ a new colliery, which reaps no 
advantage from seighboring hydraulic 


PoWhen the engine-pit is sunk, and the 
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Pitan, tock at nico, teciedae 
feel wth share wily ney 





spe. grav ‘trom wil 
at a white 
id in theniry 
ds te soluble it 
annbends | ine 
vos solphar, 


atalic oniphiurets, w those. o 
7 ail 
foe ren ‘oiber brses 


SS Sita softer 
Gobitaine a notable quantity of castonate, 
presence of which may be detected 


rand ite amount be aacertai 
which it suffers, 
‘of the ley is 





818,000 
MB ATT. ‘The ity ie valu 
i es a a mint 
wae—in ashes, 


1246, 
oe 
46,813, pee aee wales, 


Seiten ton pease eee | 
wi at) 
Premet tobe met wih oveywhere ia 
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480 
forms the pinspal 


—- Siti SoRown, m 
oe jaurter of the world till the latter 
| fpr a so pa en 
jor of di- 

doubtfil. 


Sir Pradcie Drakes in 1676 908 eter 
again, that it was for the first tine bron 
| to from Virginia by Sir Welter 
Kaleigh, in 1986,_ Wat thin discrepancy 
‘seeens to: has nde 
comme or Pages ote (the 
‘Solosan tokercoomn of Lingskt) with the 
| nweet potato (Cmeoleulur tattutus).. ‘TI 
lattor was introduced into Europe lon 
betora the, former, and Te sear thal 
robable that it was the species trong! 
‘Now Grounds by Hawking, Sweet 
potatoes require a warm eliinate, und do 
Rot succeed in Englands they were. bows 
ever, Introduced ‘there In cousidersble 
gqunctites, during th 6th century, frm 
pain and the Canaries, and. were! up 
posed to have some rather peculiar 
Ersiea, ‘The kissing comfila of Falstal 
and such like confoctiona, wore Pring 
wae of battates sod Stycrr 
rere at fist cultivated hy a very 
few, und wero looked upon an a gi 
Guliooey. Tn a mansaedeiph aasonn tot Uae 
housebeld expenses neon Aw 
‘io of Sames 1, who, de w 
wh te sed to 











relaas atc nsutity 
mentioned at the price of 
_Ereriously, owes to 
ye ty i tho fare 
ean of the nobility end ud ert bat 
tat ‘Year they were 


Gano a the Seen Subst Tanmabirec 
county in whieh they hare long: bee 
extensively cultivated. 


otatoes ite commonly thought, ware 

not introduced into Ireland till 1610, 

when a suall quantity waa vent by Sir 

Walter Raleigh to be planted ins antes 

in his eatato fn tho vicinity of Youghals 

‘Their cultivation extended far moro readi- 

iv than in Englsnd ; and bave long fier 

ished from three-fifths to four-fifths of 

the entire food of the people of Lreland | 

Rep. extension of the caltivation 

sen partioularly rapid dorine the 

‘Yonra ie “quantity Usot fe 

tow rea ‘im Scotland is we sapped whe 

JO to 12 Hirde ae gt ae the quan 

ee alee tn thie faa of the Ameri 
| ea wur* and though the increase 
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‘bottom of the tub, must be repeatedty 
‘washed, to clear it of the ntid wubstance 

ane see em ener eeneds 
Tt can be converted a the 
serowsrook,, Hoe thet 


Title, thea put into a bow) and bolling 
ater’ gral 


tiring ti 

Enplored ty Suis voit ora 

H 
Mire tke Going 

‘A wholesoue and nour! 


saltinblo article of food, 
for horses, or boiled for 


coy and pe 

POTATO STARCH may be roughly 
made thas: Put o pound and a quarter of 
bes, ‘acommon thi 


a gentle incli~ 
the Loo 


a 


§ 





a ite water, 
good white 
no amell, and | 


ET 


niseally made here. It Se probatty the 
lenpest estaltishanent of the hind in the 
Thited States, and is awed by « gentler 
man who is alo interested, it is said, lm 
two others in Vermont, It ie quoted 
from the Patent Office Report, 


an 

high. r it, hold 

about 600 gallons each, giving a total 

of 28,400 gallons. The I: part is $0 feet 

40; 0f brick, one und a half sto~ 

8 potato. bin, Leaded 

‘8 platform into the second 

story, and following a citele, 12 teams 

can upload at a time, through a trap door 

over the bin, which it calculated to hold 

40,000 bushels. One hundred and thirty 

loads have beon received in a day, make 
ing a total of 4000 bushels 

"In the second wo 


to 'n hopper, where there in water 
constantly runing into It, and where 
Akay are ng thoroughly, washee Dy une 
chinery as 4 cook could do it for your 
dinner. by of the mas 
chinory, they are separated from the «lire, 
stones, ‘and pars on to two 
rate of 100 bush- 


the 
sia the: 


y ab 
gpliodke eranety: st the 
an hour. u Cee 

notion of the Se ey 
sieve, that neparstons tho starch from the 
ato. The pulp-then into fonr 
fargo cisterns, and there kgsin machinery 
Pompe nto the, 64 lange tuba oc le 
» before alluded to, for settling. 


Table staroh 

Sevo00, Mnkety. thas ta eartailed the 
80,000 vel ourtail 
‘This large 


rotting of somo 


quantity nt in quae 








vor] 
afterwards glared, whieh ls done by aij 
the Cty pene 4 


niece j und when’ taken out enough sd- 
heres to the piece to give an uniform 
gluing whe again id. The pioces 
Sepen hens ed ap in 
‘with small bite of pottery 
een cack, und fired in’ kiln ss beforo. 
"The glaring mixture fuses at a very 
node: gives 
ghoesy 
cose 
white 

The 
whiets 
of 





tte 


mangansse, are oleo occ 
slonally employed In the same way. 
porcelain is a 
more branch of ert; the mute= 
Hats are selected with the grenteat cu 


ah 
posure to heat ; 
‘Wat it ould andre 0 ‘very high: 


= 





& 





rene po 

degree of translucency tough 
hos qualities are united Im nome 

orn 

of the tl 

found coexistent in that 


int 
net, 
of tho 














itr the 
fauses tho geld firmly’ 1b adore itis 
ards barnished 

In the manaficture of various kinds of 
pottery employed in the chemical | 


; and 
which cannot he 
‘the tate 


camporet of cow partof pare clay nibeed 
with abot three parte of conrso. und 


Pare and, ley ied and ated To 
ave bare without fa= 
sions kid geneenly retain wactallle wus 
Stances | but whore the tottl aro safe 
fered to oxidizo, there are few which do 









qnently, the most refractory of all ves 
els are those made entirely of day, 
coarsely-powdered burned clay bei 

‘ured as a enbstitute for the sani, Sach 


ES is rendered much more reteo~ 
ire; and a thio chinn cup, or other 
dense ‘the action of s- 








in und a wall qu 
the oxide of cobult. 

Another glaze consists of twer 
of flint glass, six of flints, two. 
‘one of borax." These must be calc 
gether, and to twelve parts of its 
parts of white lead, thirty-vix + 

eight of flints, wix of flim 
then grind the whole. together 
paste. These substances mal 
which is not easily acted upon b, 
table acidapend is very hard. ‘Tb 
of tin and borax ix aaid to produce 
common glaze, not dangerous lil 
for cooking verwels. In glazing ea 
‘ware tho smullest possible quant 
Jead whould be used, but a glaze ¢ 
anade of ground glaxs and borax { 
wer any pttrpone, for what is a gia 
8 glenn surtace ? 

ULTRY. Different kinds of 
reared for the production of egy, 
or, and for the uso of their 
anjmel food. The domestic pout 
common uve in Britain are the oot 
domestic fowls, or cock and her 
turkey, the duck, und the gooa 
which ‘may be added, ax occasi 
reared, the guinea fowl und the pet 
‘The most generally uxoful kind of 
try in the common domeatie fu! 
though a native of India, 

through all climates 
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Prmssian bina, each 24 ounces, into van | foe 
curthen pan, wuflciently large to hold all | sion wos 0 ined Tin pros hax, hiow= 
Tmarbinck, ect then 8 pounds | St ioe. aed Seanbope's proon ones 
is 
able lnpbleck ; then nd fi dere; but the bar 


varulsh by slow degrees, care- | is fixed to an upright spindle, 
ta prowuge a perioet incor: | lever ia uitechos Gfnnecced with u eacondt 
al tho ji nts. ‘This | lever fixed to the top of the screw by a 
mixture is noxt to be suljoeted to a mill, | connecting bar. Theee two lovers are 

i at les to each other; and 
to a smooth uniforin paste. when the platen is broaght down to the 
iperfise printing ink | fhoe of the ond powee is wanted, 

is Sllcwsng, scl such a wi 


pe 
oof 9 0; 
SE Preosik 





i 
Seeker wen series fo se cares, s 
os u 
whioh takes off 
hour, 





of this screw waa attached, horizontally, | than any other; but for the comm 
‘the platon, | of printing it does not work «0 eaay ms 


the 
aed Mase papeerapoa ths, | tha ence exteting:ived te wtseKn, 















‘Tho sterooty) 
16 minutes 






ever 0 
Mia foery feet in ler 
a lange centml 


‘with the surface of the type form 
SS Suinide of tha. sane, Tie spe = 
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HEN roroleing 
See ing era 
i | rollers, whioh feed tn. the 


tues Ite gudgeons 


the form in part the 
when it tees ap against the distribation 
ofink. 


muarfaoe with ite 
‘Around ihe 10 at different bak 
‘ints above the lange there 


Mi or 
Yn the sheots to the 
th 


‘the tympan ; at thie ver riod, the 
on th lng drm hs eine ro ad 





is acting on the paper, When 
has printed the sleet, the Singers a 
of, pen ike the uinan hand’ ahd tho 
nl sheet is whi off the tympan 
eran | bast sezio any toe trap ce ft Ss 
Sapa Solow Uawarsnie notice eres | Pett” dew y's ternary fer oar ot 
nimer at lown by a Sour 
the ty wegen the pethesria: | what wre’ posed’ one, ebota, saan 
oat part of, form with tympan,) wt each side of 
the ‘he two outside of 
tare in-seouring: the typo, and its appli- | each sheet of paper are held against » 
qution is cortainly tho result of @ very | smooth narrow strap on the tylapan on 
happy ft. ‘Tho type is finaly | each side. Above each tympen cylin 
Weretntsisectseniees | Sakis there are a number 
The wurhos of the large drain of the | of niall pulleys, with straps, rust 
pros is cota! of smooth metal | xround thor, extending the whole 
Hate, and the olfice of an ink | of each tympan, and ranping on ite wus 
jitribator tothe amall rollers which ink | faon Tho rape of hese sial_palleya 


i 
i . 


Bat hd ey 
reat 






sxtoth 


siurfyee of tha rotary drat, tho ink-roller 
the type with ink 


ESEE 


sehen ft ovine round to it, were It not for | 
s | Ink for hale next partorbancy 


of Mesars. 
thisdufloligyThelangs ink roller blow 





run a 








a imp 

paper which is wrapped around the tyms 

ray it comes in contact with the two 
ib ink whieh ink the sarfioe 

of the type, and fit it to print the sheet 

on the ro 


uithen to be wgainat 
‘Theribing sure, to take Up the 


In this ove press, it may be sald, 













“4 PATENT IMPROVED CYLINDER PRINTING MACHINE. Page 4 
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8 per hour, Fonr persons are The Patent Wishingtin Hand Pres, 
to feed in the wlicets, which are and the Patent Smith Prexs, ure conveni- 
thrown ont and laid in heaps. by ent forins of the bed and pluten variety. 
acting flyers, as in our or Messrs. Hoe have attached to these 
eylinder preswes. A press with presses self-inking rollers, which 
Stupre-sion cylinders will print 16,000 thus described. “The larze ‘listriby 
or inore impiessions per hour. cylinder vibrates: there 
2. The Single Small Cylinter Printing toink the forms, mer 
Machine. Th this press the form ix with four whe: 
nu flat bed amd the Improt ensL are pln, th 
rejecting ti 






































namber of impressions in a given time. we thang i 
One person only is required to feed it, wheels, the other level on the xnrfice, 
and it gives from 2,000 to 000 im- Projecting from the distrilutor trume 
pressions-per hour. The printed sheets are two short rails, on which the wheela 
are thrown out by a fly frame. By rest while the rollers revive ink {rou 
the addition of a register point appara 
tus it is rendered flt for book printing. : is 
It may bedriven by hand or steatn, 

3. The Double Cylinter Printing Ma- 
chine, hasan arrangement. similur to 


















tis run ont, both in 
















the foregoing, with the addition of ano- ‘The hrusen'in which the inking rollers 
ther impression cylinder, which gives run, hi ated wljnsting serews, 
an additional imprewsion from tho sune no that they muy hear "mone wr less ot 
form, Two attendants supply the sheets, the type ie Tequire. 
which is all that ia royuired forlarce e PROMETHEANS. applied to 
f editions ure work: small us tly cota trated 


tions, but where smal 
ed off two boys extraare required to take sulphuric 
out. A view of this press is given in) inthuntuall 
the accompanying page. | on be xed, and ther 
4. Patent Single Large Cylinier Ma- stant: it. 
chine. In this the eylinder is of greater || PROOF. In engravi 
diameter than in any of the foregoing. ' taken from an engraving to prove the 
Tt haw a perfect register and sheet flyer, state of it during the progress of execu 
and adjustable bearers of iron, so that ting it: also one taken before the inser- 
stereotype may be worked on “tien of the letters are engraved on the 
boy in required to feed, and it giv 
from one to two thousand impressions 
per hour. Man or steum power may be | whi 
used. India-rabber improsnion cloths el 
are used with thore presses. An ills 
tration of thin press is here subjoined. py with ‘ull 
5. The Little Jobber. ‘This press coin- | workunanship. After it 
bines apeed with darability. Tt is tusl the errors 
ble of throwing off 2.00 impressinus nel caret 
perhonr. It may be driven by the foot) impression is printed with mere esr 
and treudle, ‘The manner of run Jaen to the author: this ix terme 
On it he makes his corre 
erations: when these are 
altered in the types. another proof is 
ed, and real a pally. po 
whole niinbe uted 






ixture, w 











an impr 











Punor, In printing, an 
nthe errors 
F the purpose 
first prof, wh 












the 
reetod, whieh if 














lly done, another 
to 























if Siieih at miata 
fy af the prout spirit 








bo 7 Mant the dest 


amd adjustable fonntain, » kuite tates 
Bearers : PROPAGATION OF PLANTS. 
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eotamnnt- | inclined branch M X, either fixed to the 
elevating top of the barrel, or movable Pig. & 
by meses of aballandsocket, —@ 
in fitted exactly to the barrel, 
and furnished with a valve 
M. Scppose the barrel 
Seamarend ih the wate 40 0 
certain: t simon 
frame be how thrust own 


is 


with the piston, und foreed through 
valve M into the branch MN, from 
which ita retarn will be prevented by the 
whutting of the valve M when the pi 
descends. 
In each of these differont Kinds of 


ae 


r barrel, and the altitude equal 

ice batwoen the enefnce of the 

mat tho reer and te pot to 
which it ined, saokis Ly 

the whol’ tin efor it pended 1h 
raising the piaton s in the forcing. par 

one partie expended in raising aod. the 

Other in depressing the platony and it fs 

advantagoot to dispose the machinery 


HT 
ties 





HI 
5H 


ing water from 
tom of mines, 
ed to this 
Mr. Von "1 
nted a centrifugal pump, which works 
+ ‘There aro two cireniar flanges 
which aro bolted together and form a 
hollow ring, with the sides, like two discs 
belted spies forming a hollow chamn= 
‘ber within, and having a wide ciroalar 


F 
i 
7 


if 
SF 


ireurnferential chamber (hollow 
= fe 


: 


‘There is an orifice of discharge, to 
_a pipo may be attached, anda pipe 
lower orifice on the other side comununi 
cates, airtight, with the water in the 
well,’ or other ‘place. ‘The shaft rune 
through the pump, and has a. stuffing 

box to render ght when It 
iato aud out of the tirvulat chamber, 


7 
“large pull by ® band from any 
ii wee 


mek 
for a 


ee 
i) 








sats ees eee et te 


pxn] 
plasterers and stone mascus, made of 


any. 
POTREFACTION. ‘The spontaneous 
Ascomposition of animal and vegetable 
Hubstances, attended by the evolution of 
fetid guses. By this process, such aub- 
stinoes are redvoed either to their origi- 
Tol separate clement, or to much more 
slrople compounds. ‘The putrothetion, or 
Pitrefootivs fermentation of animal sob- 
Fratoes, i» usually attended by more fetid 
font nokiousexbaations than howe 
vegetable products, a 
Patel foosn ths mort dbaodant'presen ce 
of nitrogen in the former. The forma- 
ois of amtnonin, oF of ammovisenl com- 
Yotinds, fs a characteristic of most oases 
Sranimal potretaction, while other cons” 
Dinations of hydrogen are also formed, 
‘earburretied hydrogen, topo: 
Sherwith complicated and often highly 
Snifections vapors or guses, in which mul- 
phor yee phctptiorss nro frequently clis- 
Komod.  ‘Pheee putrefuctive ‘efflavin. aro 
for two tnost ‘part easily decomposed or 
Fendered innvenous. Uy the agency of 
Bilorine; lence the importance of that 
fsubetanes us n powerful and rapidly not- 
fing disinfectant. "Tho rapidity-of patee- 
mh and thenature of it praducta, are 
‘great extent inflnenced by tompera- 
tures moisture, and oupess of airy A 
Peratare betweon: 60° and 80°, n due 
‘of humidity nnd free access of air, 
fare tho circumstances under which it 
TiOKt rapidly. Hence. the ub- 
Btrustion of the aff, and water, or hurai- 
dity, or its fixation by cold, hy salt, sugar, 
‘ 5 will counteract tho process of 
refuting. (See Fuxaentaton, D> 
Fearon: 
“PULLOLANA, or PUZZUOLANA. 
ie mbstance oF 
color, deriving its name 
Fura, fn Hale whence We wan 
originally, pe its Ls fond Se pay 
wr parte of italy, and generally in tho 
Berpisd et valsenots active ow ex: 





ise 





















i tens Wher mised wih 
and tron, When mix 
‘one-third of ite weight of line cal wnter 


it immediately hardens, forming an ad~ 
mirnble water coment. 
PYRITES. 


‘Tho snlphureta of cop- 
por and iron, ‘oamacnouly distinguished 
ua sopper and iron pyfites, The former 
ig tha principal ore of ; the Intter 
Wan abundant natural product ofa brass 
Yellow color, When exposed to alr and 
Moisture, capecially afer haying teen 
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heated, it absorbs oxygen, und. yields 
sulphate of iron, or green vitriol.” ‘The 
term is derived trot typ, ,Aire either bee 
cane they sounetlnes Rpoutaneously i 
nite, of as beitig hard enough to steil 
fire with stool. 
RO-ACETIC SPIRIT. ‘Thin liquid 
discovored und doseribed by Chene- 
vix long before spirit 0s 
known. Itmay be obtained by subject 
Ing to dry distillation the nectaies of cop- 
per, lead, alkalies, and earths; the liquor 
which coues over thon should be sot 
apart, separated by decantation from the 
‘empyreumatio vil, and a recond 
time by the boat ‘of a water-bath, ‘Pho 
fino light fluid which now comes over 
first, in to bo rectified loug with carbo~ 
nate of potas, or chloride of ealeinnt. 
As pyro-aceticspirit usually retains, even 
after repeated distillations, a disagreeable 
empyreumatic smell, like’ garlie, « little 
bonie-blnok shonld bo employed in 
its final rectification, Jt ix very combat 
ible, and burns with o briltiant fame, 
without smoke, When treated by ehle- 
rine, it loses an ntom of its hydrogen, andl 
absorbs 2atomsof ehlorine.  Itissolutle 
in water, aleohel, ether, and is not con= 
vortiblo ‘into ether by’ strong sulphuric 
acid tis ned fr dingolving the reains 





























commonly called gama, with whieh the 
bodies of hate aro stiffened. 
PYROLIGNEOUS ACID has been no- 


teed under acetic acid. It ts made by 
the distillation of, wood in lose vessols. 
The rotorts aro of cast iron, 6 feet long, 

and 3 foet § inches in dintucter. ‘Two of 


these cylinders are hosted by one: fire, 
the flame of which plays round ebeirsides 
and upper surfuce ; but the bottom is 


shielded by fire-tiles from the direct so- 
tion of the fire. ‘Two ewts. of coals are 
sufficient to complete the distillation of 
one charge of wood: 86 imperial gullons 
of crude Vinogat, of xpecifio gravity 1-025, 
being obtained from each Fotort. The 
process ocoupies 24 hours. ‘The: retort 
mouth i then removed, and the ignited 
chorcoal is raked. out for extinction into 
fan jron chost, having a groove round its 








sata 
muted with quickline, Lint it 





root 
tillations with quicklinne. 

‘The tarry deposit of the crude pull 
neous acid, being subjected to inti 
tion by itself, affords w crude. pyro-acetio 
cer, wily uy Hao. on youich a5 ee 
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‘An improvement of 
brought farward by Mr. Danie in 163, 1 | rane. 
Saris inches long, and 714 loch tn | Balog plan, se | a 
Old in 
diameter. tis peel in atabe Posing point e | i 
lead or earthen ware, and the difference | <u 3 | oo 
the expeneion of the ber] = & | oe 
sod he carte ware tubels indleted on | Ff 
“ : Be 
change of about 1° of Fahrenheit ; or, ‘ mm | io 
other words, 1° of Daniel is equal to a aw | 379 
T° of Fabrenheit. The following are i) 80 
toe of the obtained by this in- 
nt. 183 Mt 
Fusing Points of Metals, derived from their Expansions to 
SiS cach 00s, oapped eguadle 
Baal Temperate, 
“EE by 
Sia by Thermometer, 
773 by Py 
ties by Fyrncir 
by Pyrometer. 








Mr. Prinsep has framed a pyrometer 
which determines high temperature from 
the fasiag point of different metals, and 
metallic alloys. 

'ROPHORUS. An artificial product, 
takes fire on oxposure to the air. 





to a ds ‘warm, which must 
Soar en mera cyte 
ever this mixtare is out in ¢l 


A rus may be by mix- 
ing thee para of atin i onvof wheat 
calcining them in a vial, as in 

¢ above case. 
._ Tartrate of load, also on being heated 
in a gtass tube antil it becomes converted 
coaly matter, gives rise to « besnti- 


Fyrophores, invented by Doctor 








Hare, is formed from hesting s mixture 
of three parts lampblack, four calcined 
alum and eight pearlashes, in a gun-bar- 
rel. The mixtare is maintained at a 
about one hour, or until 
it ceases to give off inflammable gas at 
the orifico of the tube, after which it is 
withdrawn from the furnace, and closely 
corked from the air. When cold, if pour- 
ed from the gun-berrel into the air, it 
immediately glows and takes fire: and 
more especially if breathed upon, or 
slightly moistened. This pyrophoras 
may be preserved in its full activity for 

Year oF mnore, if well corked up from 


the air. 

PYROTECHNY FIREWORKS. The 
composition of luminous devices with 
explosive combustibles, isa modern art, 
resulting from the discovery of ganpow- 


er. 

‘The three prime materials of this art 

nitre, sulphur, and charcoal, alo 

mith ‘linge of iron, steel, copper, ane 
and resin, camphor, | jum, dc. 
Ganpowder is used either in grain, half 
crushed, or finely ground, for different 
purposes. The longer the iron filings, 
the brighter red and white sparks they 
give; those being preferred which are 
made with a very coarte file, and qnite 
free from rust. Steel filings and cast-iron 
borings contain carbon, and afford a more 
‘brilliant fire, with wavy radiations. Cop- 
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guste, 
‘body readily: soluble in alcotiol. 
‘Qiassia is a pure and x!mplo bitter, pos 
os tonic properties,” and 
hence nscful In, debility; particularly ‘of 
the stomach and museniae syste. It ia 
nerally given in the form of infusion. 
ne infusion of quassia sweetened with 
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TES 
Lt 
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a 
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H 
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is 
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the 

acid, Ie is ‘there should be | dlent brewers in adulterating beer, 
Hea oe pare of aver to ene of mr Ho i 
the nction of the acid: 4 


& 


substitute for pe 
QUERCITRON. 1. The Quercue 
black oak, or dyer’s ‘i 





. Te frequently attains the haight 
Peay or aang tert aaa ie oa 
a es of tha Arneviun, foretn, 
ark of the Quercus wigra, OF 
‘Amotiean oak; tele n highly, valosbla 
dge-tatf, and ‘is usod in. the production 
of some of the moat durable yellows. Tt 


after part “ee Dr. Bancroft. Although this oak al ly 

‘the a follow color, yet It in not tho yellow oak, 

eraeljedecrntasreruabat | tat name being commonly applied to 
Gucrees Guta, (See Ont) 

‘The wame given by min- |  QUICKLIME, Cauttio lime. Lime- 

mamérous varictics of rock | stoue freshly burnt, and deprived by 

native oxkles of silicium, | that means of its carbonic acid. See 


Lone.) 
fx-most comprohen- | QUICKSILVER. | (See Mznouxy.) 
bolls orsa | QUINTA, or QUININE. An alkalino 
cee TF ‘both states | base obtained from yellow bark; the 
throughout | Cinchona cordifolia, ~Thie substance, 
‘one of the con- | combined with eulphuric acid, forms the 
the older rocks. | eujphate of quinia, which is how so 6x 
hexagonal prisms, | tensively used as'a medicine, and as 
substitate for the vurions forms of Pe 
ghee mates fre with | vien turk, To chain qainia, ‘breed 
Fe, peel electrical a yellow bark is boiled in repeated portions 


mod two poeeos when rubbed of water, acidulated by sulphuric acid, 
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ewarve tho uniformity of the uppor enr- | rior rail, and attached to it by naile or 
“fico of the rail, these wooden pink ware | iron pins countersunk in it. Tho wheels 
off at the top. of tho carriages ran pon this iron rall, 
necesslty of giving root for the | which formed a more damble surfs 
Hayes of the whocls, inning ae they | than that of the wood, "In our country 
dirt below the surface of the rail, and tho | railways of this constraction are still in 
dopth between the surface of tho | very genera uae. ‘They aro recommended 

‘and the sleeper, rendered it impossi- | by the abundance and chespnoes of tim: 
rotect the slepurs effectually from | ber, and the comparative high cost of 
fan of the ores’ fect by any co- | iron, Such a road is tolerably effloiont 
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inued down fo the | other. improvements 
the sleepers | ducod, more. ex 
erfornted by 80 mai ture of the soot iat t 
that the sleepers were staan way for the reception ‘of the rail 


Hi 
i 


Meovedied. bg the, od prion mh 
wero remedied by the ado ‘correspondiny 
‘double timbet railway, wah con | tween the Tally an 
in upon the aurfuce of the | ut right angles to these are cut to receive 
‘alls, above described, additional | tho sleepers: these trenches are 
timber of equal scantling, ute | tively bottomed with a ballasting 
tho lower ralls by wooden pins, | ken plone, on which th 
ite through the upper and holt | aloepors Test. 
the lower rails, inthe samme mman- | double purpose of @ firm and durable 
lower fails themselves wore at- | support for the rasd and an 
the transverse sleepers. ‘This | means of drainage, ‘Tho seantling of 
‘was attended with many advan- | the timbors used for the rails ja usually 
Besides the increased strength | six inches in width by ton inches in 
the mila by the donble timbers, | depth: thoy areattached to the sleepers, 
depth of the aleepers below tho up: | so as to be ut once kept from 
farfoco of the superier mil allowed | from them and from altering the gauge, 
19 be protected. tora th 00- | Uy follwing shoes Acne 
wt hy cove 


Ef 
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itt 


ei 





Bion of the horses’ rig thers tho sien 
with iron ses, grate oie iat 
ipeatatish, The etructare’ of rails oa rede 
Matoopens slaa belog. stronger and more ‘e 
sreagy, at held down by the road mae 

Toi which. the sleepers. were co- 
pera alowed 1 packing oF balla 

t 





lf 


# 


hon the superior 
worn by the action of the 


iduatarbing the inferior rails; | best permanent 

tha places of the joints, and those | wherover they 

ek they were attached by pins to | and durable foundation, und. wooden 
only resorted to 


Had 
ee 
3 
: 
i 


in 
‘come Im the same place, 
eaoh other, 90 28 injariously ta | foundation of the road should be 
the latter. prozesiy conmolidated. Opinion has, 
‘BEX Improvement consisted in the | however, underzone some change on 
‘@f a plate or bar of iron, about | this subject, wd woorlon sleepers are 

jyroad and half an inch thick, | now sometimes wed in proferonca 10 
the npper surface of thesupe: | stoue blocks for pormanent, purposes: 


i 


i 
E 


3 
a] 
ile 





a 


2 
+ 


FF 
Hi 


£ 
t 


t 


L 


ER 
ie 
? 


[ 


; 
u 


i 
é 


eb? 
iH 


$ 


He 
i 


5 
i 


z 
: 


i 
z 


i 


to Insure the public 
hhns general 
ewrve shall be allow: 


ort, 
ince of Air to Raiheay Traine — 
Until very receotly, it has been consid- 
ered by engineers that the resistance to 
railway traitis wus altost entirely due to 


‘the | friction snd mechanical effects, and that 


i 
li 


F 


3 
F 


: 


BE 
E 


‘hot, Aad 
‘against = oder. 
ease-bardened ore foand to be | 

that, | 
fronds, | 
i 


in prneti 
ihations of | 
© wheels may be #6 
‘move a train of wagons 
by their mere adhesion to the rails. ' 
whieh cam, be no overcome 


fon. 


is | within the last two years, by Dr. Lard 


| Dr. Lardner’s conclusion shall be farther 


he resistance which de- 

10 atmoaphere formed 30 in- 

Te lntgurdod ia prastions The 

in practice. 

pty Be 

‘ner, have, however, indicated a serious 

amount 0 ce due to the air. If 

a 

confirmed, tho great expense attending 
the ‘tatatenance of very hig 

ilways, and the improbability. of 


| taining in the ordinary work of a line the 


extraordinary velocity which some per- 


sons now contemplate, will be apparent. 
| OF the Formation and Comteuction of 


Raileaye—Whatever be the movi 
power to be used for the transport o| 
Toads pon a railway, its force most be 
proportioned to the average resistance of 
much londs, and it must be capable of va- 
ying its energy to the same extent a» 
stance ts subject. to varintion. 
fection which hax beon t= 

“the construction of the rails, 
the methods of fixing them in 
ition upon the road, is auch that 
ance offered tothe tractive pow 

by londs moved on astraight and level 
ny tay be regarded ax practically 
the moving power by 





constract| 
Carrer on Railways. — Witt w view | sp 


transported at 
Jight and level line oF valle 

















nai} CYCLOTEREA OF THE 
Buikooy. 
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‘The force required to keep « ine 
weight in motion does not 
ns, a force of 14 Ibe. was 


Taeneo load, the ee regu to 
eight, of ° 
oven "tictiony Beep 








nail 
nd, it ay 
number of miles of railroad open for use, 
Sin OOH 0 ie 188, ae, RAAT 
The ice of 


‘the railroads daring that 
86, 0d of persons Morea Te Or the 
persons killed, 13 were passengers, five 


ef eantion, ‘OF the olker pornots Kileds 
‘ere persons in the employ of the 
tilway companion er of contractors, and 
21 were tres} ‘or persons in no way 
connected with the railroads, who lost 
thei lives in consequence "af impropery 
crossing or standing on thé 
Next to Great Britain, pos is the 
pation which hes the most extensive line 








ain hha 
er tes, the inac, Paris 
snd Havre, Pars and Eyont Patie and 
Strasburg, Calais and Paris, the Orleans, 


Germany began to experience the 
luxuryand benefit of fast and comfortable 
riding in the year 1848, by constructing 
railroad, of which eighty miles (more 
than 860 English Att ere completed 
in that year. At the beginning of 1850, 
there had beon 


‘added &40 German miles | 








Mes: 
The Wartemburg 
ad ie Line 











‘Ne 
et line, the 


trct from’ Plauen. to sate and 
the Austrian southern line by tho tract 
from Glognitz to Muortzenschlag, (over 


the Sommering.) Forty one dint stock 
companies own the, private lines, and 
their funds amount to one hundi 
finy-eight and s halt ‘milion thalers, Te 
this other loans should be added, of nixty- 
two and a half millions, 
yr Brown, our countryman, the 
iting railroad engineer of the Em- 
pee of Russia, states in a letter, that tho 
imperor hax determined, as soon as tho 
tlw, to commence the pro- 
{ected railroad fiom St. Poterabarg 
‘arsaw, the surveys for which were 
made in'1848. Major Brown will, by his 
, have the chief superintendence. 
1¢ distance in this instance to run is 
from 750 to 800 of our miles, and stretch- 
ing, for the most pert, through an inhos- 
pitable tract of country, intersected by 
many rivers, broad morassea, and low- 


‘The railroad from St. Petersburgh to 
Moscow, of which our talented country- 
, Major Whistler, was chief engineer 
when hedied, ls now neatly fished. Tt 
| ie 431 miles long. 
In 1880 there were only thirty miles of 
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‘the other, 
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of railrowd 
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one feeb of ruin in the gauge will 

100 Inches of the gradu 
sted god 40st ineh of rin. cowy 
very much to be desired that, 


of such ony 
of theso 


+ 


4 
: 
i 


E 


il 
i 


-whiich 
carofally determined, it havin 
faatardy pen that the 
We gauge nbove the geound is 
vit of the qusatity 
of rain which eaters it. The quantity of 
water should be daily raeasured nnd reg= 
intered at 9 a. x."" 
‘A convenient form of the instrument 


‘is represented in the A the 
where the rain whieh 


& 


gett 


age 


ia | tual acti 


collected in a eylin- 
drical veal of 

per, connected wi 
which at the lower 
part is a glass tube 


with an attached 
water 


scale. 
stands nt the same 
height in the evlinder 
and glass tube, nnd 
heing visible in the 
latter, the height is 


ai 
‘entering the mouth of tho 


stop-cock is added, by whieh 
Redeem citiebes ea ches: 


ICAL. Is the namo 


‘im most branches of delicate din- 
king of easences. 
‘and watol work, | 


T, in tlosk 
given to an ure or picee of | 
obo extremity of which abuts 


the | which the ratehot abnta, Se Kar 
RAZO! 


inst the teeth of « ratchet shee, and 
the other extresnlty to either freely Joint. 
ed Lo & reciprocating driver for 
pose of communicating a continnous mo- 
tion to the wheel, or is attached to m fix- 
ed centre to insure the wheel against re 
In the former case it is also 


A-wheol having 
formed fiko those of waa, against 


por 
verse motion. 


MR, See COTLERY. 

REACTION. A termed used in me- 
chanics to denote the Secicroneltiy of 
force exerted upon two bodies which act 
untually on each other; or the general 
fact, collected from observation, that any 
two! bodies repelling oF attracting ewe! 
‘other are made to recede or approach with 
equal momenta, Newtor law of 
motion is, that “reaction is always con- 

and equal to action, or that the 
na of two bodios are alwayn equal, 
ni rections.” In the 


exerted ii pI 
consideration of mechanise, 


| 01 
| muthornatioa 
| 


th | 2 


| cosa 
irked by Dr. Youn, 
peculiar, and aliost inconoei 

h nequal- 

particles of matter; oF in 

tho particles thormsalves, if they could be 

supposed of euch different degrees of mo~ 

bility as to be equally movable with re- 

‘spect to one foree, and anequally with re- 

apect to another. ‘The principle may, 

therefore, as justly bo termed a nocessary 

Jaw as an experimental fact. 

REALGAR. See Avarwtc. 

RECTIFICATION is tho final parifica- 

tion. of liquors, generally alcoho}, by dis- 

tillation. It Is not often carried om un~ 


ogetable anc chemical substances $0 08 
to produce flavors called gin, hollands, 


| Brandy, peppermint, and. other cordials: 
| Bor gin, Talla 


anand German funipor-ber= 


ries and coriander-seeds. Hollands aro 


ors. 
Tn the trade of 


spirits, theres the dis~ 
‘tiller, who takes the spirit from the fer- 
‘mented grain and wail; the rectificr, 
who concentrates, compounds, and tlavors 























above resalte are, however, con- 
ee ete ierecioas seas 
stances, of which tho principal aro the 


1. ‘The form of th 
toniun theory takes 


riz 
invmovatde, faite of 
adatein te mo 
Males tae Sara of the real 

ud poop. 
‘his ditferanc wit 


+ and consequently ish 
eats ea yreeeiey sees than tt 
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th ‘wero at rest in q 
ee tote unis Tinpelled bankowarae, 
This foren is called by Du Bunt the mew 
Beaufoy the amirus 


ipl. of he breed The rwre Tengttc 
ening of a ship, without ebanging the 
foru of the prow ar poop, increases 


2 Anotl 
fies the gonoral results is the velocity of 
the body, Tt was if 
Russell's iments cunt 
that the tance dees not follow the 





ratlo of the squares of the exe 
copting when the velocity is small and 
tho depth consid But that the ne 
cromonts of the resistance are 
Uian thas due to th 
loeities as the velocit 
certain limit depend 











tho fluid, whioh is moat sensible when 
the motion is slow and. the body mall 
and very long. | In such cimcn, mee becomes 
mocessary to @ terns on 
the first power of the velodny. 

4. Tho rosistenco is also influeneed 


the snrface the resistance is greater than 
when it is at the: of six fort, When 
a body flout, the fui 


which the resistances is increased, 
5, Tn eletie aids, no tho densi fre 

w ure, the 
Me'Rutd before the anterior wartass in 
cecases with Ube velocity, amd the Inere 
ments of the resiatanon ure qresker than 





ric] 


nese, to expel the hydrocyanie acid, and 
convert the metallic xalts into chlorides. 


he forme with the patoum, 
does not dissolve’ the double chloride of 
rhodiam and sodium, but leaves it in the 





stream of bh; 


then to wash away the chloride of sodiam 
rith water. 









It may, how- 
be rendered very soluble by mixing 
it in the state of a fine powder with chlo- 
ride of potassium or sodiam, and heat- 
ing the mixture to a dull-red heat, in a 


triple salt, soluble in water. The 
solations of rhodium are of a beautiful 
rose color, whence its name. In the dry 
way, it dissolves by heat in bisulphate of 
; and disengages sulphurons acid 

gan in the act of solution. ‘There are two 
Oxider of rhodinm. Rhodium combiner 
ith almont al the mafals; and in smal 
nantity, melts ith steel, it has heen 
Sippossd fo improve the hardness. close: 
ness, and tonghness of this metal. Ita 
chief use at present ia for making the 
inalterable nibs of the so-named rhodium 


. 
PRHUBARB, The root of the, Riewm 
matum, and pethape some other § 
Gren, cultivated in China for the supply of 
the ‘drug market. ‘The varieties of rha- 
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red color; that which is very 
pale or very dark colored, and either so 
‘soft as to be spongy, or hard and stony in 
textaro, is bad. “Rhubarb is a valuablo 
article of the materia medica, being an 
aperient, and at tho same time a tonic 
and astringent. 

There is a coloring matter (erythro) 
obtainable from the rhuburb root, by di- 
gesting it in strong nitric acid, and ro- 
moving the insoluble yellow’ powder. 
This powder forms beautiful red nolu- 
tions with potas and ammonia: which 
aro capable of being uscd as a dye on 
stuffs, Its nature has not been fully exu- 
mined. 

RICE. The name by whi 
known to the ancient’ Greel 
mans wus oryza, and has be 
ed by modern botanists ax the 








genetio 
name of the plant yielding that invalua- 


ble grain. The genus oryza belongs to 
the Class hecandrsa, order dygymia f and 
has ten glumes to's single Hower, and 
two palea, nearly equal, adhering to the 
seod. Itaffords many varieties, of which 
the most common ix the oryaa satica, or 
the English rice. ‘This plant ix raised in 
immense quantities in India, China, and 
‘most esstern countries ; in the West In- 
dics, Central America, and the United 
States, and in some of the southern 
countries of Europe. It, in fact, occupies 
the same place in most’ intortropical re- 
gions as wheat in the warmer parts of 
Europe, and oats and rye in thone more 
tothe north. Forming, as it dées, the 
principal part of the food of the most 
Yilized and populons eastern nations, it 
is moro extensively consumed than any 
other specics of grain. It is light and 
wholesome, but it is said to contain less 
of the nutritive principle than wheat. 
‘When rough, or in its nataral state in 
the husk, it is called paddy. ‘There is an 
immense variety in the quslities of rics. 
‘That which in principally ex from 
Bengal has received the name of cargo 
Tice. It is of a coarso reddish cast, but 
in aweet and lango-grained, and in| pre- 
bby the natives to every other sort, 
not kilndried, but ia parboiled in 
caldrona, partly to de- 
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earthen pots or 
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1€93, a brig from Madagascar, touching | condncted at pleasure over all the lower 
at Charlesten on her way to England, | parts of the hill. No operation in ngrit 
anchored off Sullivan’ culture giver him and his Iaborers more 
tain invited Landgrace Smith on board, | pleasure than leading these streams of 
ice, | water from one place to another, und 

‘ making them subservient to their pur- 
eant, and its excellence for food and its | poses. In my travels in the country the 
amazing increase. The governor divided | inhabitants often called my attentiin to 
it among his friends, who made experi- | this branch of their eperationy: and T 
ments with it, which fully answered ex-! pleased them much when I expressed 
pectation, and from this «mall ing my admiration nt the #kill with which 
arone one of the great staple articles of | they executed it. The practice ix not 
South Carolina and Georsia, confined to the paddy-feldx; for 1 re- 
The quantity of rice raised in 187, ; member once, when auperintending the 
amounted to 103,640,500 Ibs. the greater | planting of some large trees and shrubs 
rt of which was grown in South Caro- | in the garden of Mesare. Dent and Co, 
lina: the value of the foregoing quuntity | in Hong-Kong, after I had given them 
wax 83,091,215, a large xupply of water at the time the: 
‘The exports of rice from this country, © were put into the ground, I desired the 
during 1847 and 1648, were to the valle. gardener to repeat the done next morn- 
of ing. But on the following day, when T 
a cog | Retna to the spot, T was aurprised to 

7 += 03600, ind a little stream ‘divided into mau; 

1518. eevee BSL SE branches, and meandering among the 
nted trees. Aw 
before, L went 
A found that it 











































A rice crop is said in produce to equal 
six times the wheat crop in the autne lo- 
cality. Forty busholx per acre, howover, 
appear to be the uanal crop: it requires 
a warm and wet soil, hence it is so bene- 
fited by irrigation. 
The mode of irrigation of rice in China. RICE PAPER. This eubstance ix suid 
is thus described in Fortune's China, a to be a membrane of the Artocarpua in- 
work which contains inany interesting ! cia, or bread-frit tree. It is brought 
particulars relating to Chinexe agricul- ; trom China in xmall pieces, dyed of vari- 
tures aA {ons colors, and is need ns'a material for 
“Irrigation in China.—Rice is grown | painting upon, and for the mannfuetare 
on the lower terrace ground; and n of several faney and ornamental urticles. 
stream of water is always led from Kome . It is sometimes erroucously atated to be 
ravine and made to flow acrovs the vides ' pre} i 
of the hil, une reaches the Mighest |” RIFLE Muskets or pieces of 
terrace, into which it flows, and floods | ordnance, whese barrels, instead of being 
the whole of the level space. When the a clear cxlinder iuside, are farrowed with 
water rises three or four inches in height, spiral channels. The object is to 
which is sufficiently high for the rice, it the ball a rotatory mation -whout al xi 
finds vent at an opening made for the in conxeqnence of which it preserves its 
purpore in the bank, chrough which it direction with much grewter certainty 
jows into the terrace below, which it than when fired from the common cleat 
floods in the sume manner, and xoon to Ges.) 
the lowest. In this way the whole of Loading Rife. There 
the rico terraces are kept flooded conti- is a Prussian rifle, known by the name 
naolly, until the stalke of the et the Zund Nadel (darting needle). The 
yellow ripening hne; whentho lizht infantry of the Prussian army are 
water being no longer required, ix turned all armed with this fearful weupon, and 
buck into ite natural channel,’ or led to in the late war with the Danes, and i 
iHerent part of the hill for the some enconnters with the people. 
nourixhment of other ropa. These © proved terribly advantageous on the side 
mountain streams, which abound in all of Prussia. It hax a number of points 
parts of the hilly districts, are of the about it, very different trom all other 
greatext importance to the farmer; and —breech-loading fire-anus, the princi 
as they generally spring from a high which arc the three following. First, 
elevation in the ravinos, they can be 
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ifferent cartridge and no detonat- 
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Bat roads are not less necessary for the 
advancement of ogricaltare iteelf, than 
for the due maintenance of the necessary 
relations between the towns and the 
country. Withont the aid of roads, i 
‘would be impossible to apply those arts to 
the soil by which increased powers of 
production are giventeit, Without roads, 
‘the various kinds of manure, by whick 
the scientific farmer knows how to raise 
augmented crops, could not be trans- 
ported to hia fel from the place, often 

intant and difficult of access, where such 
manures are found. Roads may then. in 
fact, be connidered as a xvatem of veins 
and’ arteries, by which all these princi 
ples necessary for the maintenunce of the 
pronrenty of a country are kept in circu- 

ion. 

The Art of Road-making —When it 
proposed to construct a line of road ex- 
tending between two places, the engineer 
upon whom such a duty devolves, first 
makes himself well acqnainted with the 
arfaco of the country lying between the 
two places, so us to obtuin an nequaint- 
ance with the face of the country, some- 
what approaching to that which would 
be nupplied by a superficial model of it, 
which would exhibit all its inequalities 
and andalations of eurfwe. He is then 
to nelect what he considers, all ciream- 
stances being taken into account, the best 
general route fur the proj rond. 
But, previonsly to Inying it out with ac- 
‘curucy, it is necessary to make an inatra 
mental survey of the country along the 
route thus selected; taking the levels 
from point to poi the whole 
distance, and placer 
where exearations are required, to deter- 
mine the strata through which wich cut 
tings are to be earried, and the requisite 























inclinations of the slopes or slanting - 


sides, as well of the eattingn ax of the 
embankments to be formed by the mate- 
rial thas obtained. It ia also requisite, 
the scloetion of the ronte for the propos 
ed road, to have regard to the supply of 
materials, not 

but for maintaining it in repair : thas, the 
position of gravel pits and quarries in the 
neighborhood of the proposed line, and 
the modes of access to them, whould be 
well axcertained. 

The results of such an investigation 
should be reduced toa plun and section ; 
the plan of the rond being on a seale not 
fere than 6% yards to an ineh, and the 
section not less than 80 feet to an inch. 

‘The loss of tractive power, and danger 
to travellers produced by steep acclivi- 











ly for frst constrnetingiit, | 
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riedon. As, however, this reduction of 
hills in a country whore much inequality 
of aurface exists ix attended witha consid- 
erable outlay of capital, the engineer will 
have to balance the cost of constructing 
a road, having the best possible inclina- 
tions against the advantages to be ob- 
tained in the permanent working of tho 
road; and if tho expected traffic be not 
anch ax to yield advuntages proportionate 
to the capital abvorbed, greater rate of 
inclination ist be allowed to the hills, 
with a view to diminish the extent of th 
works, and to render the expente of car 
structing the road proportionate to the 
tratiic expected upon it, 

‘A dead level, even where it can be ob- 
tained, is not the best courte for a ro: 
certain inclination of the xurfuew fic 
tates the drainage, and keeps the road in 
adry state. There is a certain inclina- 
tion, depending on the degree of perfec 
tion'given to the surface of the road, mul 
on the structure of the carriages worked 
upon it, which cannot be exceeded witl 
ont adirect lows of tractive power ; this 
inclination or acel ie that, in descend- 
ing which, at a oniforin speci, the traces 
slacken, or which cases the carriages to 
j press on the horses: the limiting ineli- 

ation within which thin effect does not 
tuke place is called the anyle uf repune, 

On’ all aeclivities less steep than the 
; angle of repose, a certain amount of tme- 
‘ tive foree 18 necessary in the descent an 

well as in the ascent; and the mean of 
the two drawing forces, arcending and 
desceniting, is equal to the force along a 
level road. Thus, on such acclivition ax 
much power is gained in the descent as 
is lost in the ascent; but on accli 
which are more #tcep than the angle of 
repose, the load presses on the hone 
during their descent, wo ax to impede their 
tion, and their power ir expended in 
checking the descent of the load: or, if 
' thin effect be prevented by the use of any 
forin of draz or break, then the power 
expended on such drug or break corre- 
| Sronds to an equal quantity of mechani- 
| cal power expended in the ascent. for 
whieh mo equivalent is obtained in the 
1 dene 
‘On well-constructed rats, with car- 
| rages snch ax now are generally used in 
| England, the angle of rejune nay be 
taken at about one in thirty-six: and 
| this is consequently an scclivity which 
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Aber obmer ation tot 
Join a tuble contormatie 


nor} 


length three feet anda half, at an at 
‘They must, therefore, he twinod F 
#0 a8 to unite them ‘into one; and this 
‘union is effected by the mutual cireum- 
torsion of the two fibres. If the com- 
pression thereby producod be too grest, 
the strength of the fibres at the points 
where they join will be ditainished ; 80 
that it beconies a matter of great conse- 
quence to give them only such a degree 
int as is ewential to thelr apie 

of the process of rope- 
making by band, is thet of spinning tie 
yarns Cr threads, which ix done in a inan- 
hor analogous to that of ordinary spin- 
ning. ‘The spinner carries a bundle of 
dressed hemp round his waist ; the two 
ends of the bundle being assembled in 
front. Having drawn out a proper num- 
ber of fibres with his Land, he twists then 
this twisted 
which is dri- 














ly supplied, and 
that they always enter the twisted ‘parts 
by their ends, and never by their middle. 
‘Ap woon as he has reached the termina- 
tion of the walk, a second spinner takes 
the yarn off the whirl and gives it to 
avother person to put upon arrecl, while 
he himself attaches his own hemp to the 
whirl ook, and proceeds down the walk. 
‘When the ‘porson at the reel begins to 
turn, the first spinner, who has complet- 
ed his yarn, holds it firmly ut the end, 
and sdvances slowly up the walk, while 
the reel in turning: Keeping it Cqually 
tieht all the wuy, till he reaches the reel, 
where he waits till the second spinner 
takes his yarn off the whirl hook, and 
joins it to the end of that of the first 
spinner, in order that it may follow it on 
tho reel, 
‘The next part of the process previous 
to tarring, is that of warping the yarns, 





or stretching thein all to ono length, | 


which is abot 200 fathoms in full-length 
rope-grounda, and alsoin putting aslight 
turn or twist into them. * hg 
‘Tho third process in rope-making, is 
the tarring of'the yarn," Sometiines the 
varns are made to wind off one reel, and, 


having passed through a vesscl of hot: 


tur, are wound upon unother, the supor- 
fluona tar being reinoved by ‘causing the 
yarn to pass throngh a hole snrrounded 
with spongy oakuin ; but the ordinary 
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method is to tar it in skeins or hanks, 
which are drawn by a eapstun with a uni 
form motion through the tar-kettle. In 
thin process, great caro must be taken 
that the tar is boiling neither too fast nor 
too slow. Yarn tor cables requires more 
j tar than for hawser-laid ropes; and for 
| standing und running rigging, it requires 
‘to be merely well covered. ‘Turred cor- 
| dage hus been found to be wenker than 

whit is unturred, when it is new; but 
the tarred rope is not xo easily injured by 
immersion in water. 

The last part of the process of rope- 
making, is to luy the cordage. For this 
purpose two or thore yarns ure attached 
at one emt toa hook. "The hook ia then 
turned the contrary way from the twist 
of tho individual yarn, and thus forms 
what is called astrund. Three strands, 
rometimes four, besides a central one, are 
theu stretched ut length, and attached ut 
one end to three contiguons bnt separate 
hooks, but ut the other end to o single 
hook ; and the process of combining them 
together, which ix effected by tarning the 
single hook in a direction contrary to that 
of tho other three, consiats in 60 regulut- 
ing the progress of the twists of the 
strands round their common axis, that the 
three strands receive separately’ ut their 
opponite ends juxtas much twist as is tak 
eh out of thei by their twisting the 
trary way, in the process of combination 

‘Large ropes are distiuguished into two 
main classes, the eubledaid and huveser 
laid. ‘Tho former ure composed of nine 
strands, namely, three greut strunds, eucb 
of these consisting of three «muller #e- 
condary strands, whieh are individually 






































formed with an eqnal number of primi 
| tive yaris, A eable-luid rope eight in- 
ches in cireumterence, is made up of 333 
i yarns of threada, equally divided among 








the nine neeo strands. A huicser 
| Mabe rope consivts of only thrve stands, 
euch composed of a number of primitive 
yarnn, proportioned to the size of the 
Tope:’ tor example, if it he eight inches 








co 
aro usually hawner-luid ; of from three to 
fen inches, are cither hawser or cablo- 
laid; but when more than ten inches, 
they’ are wlways enble-laid, 

r. Ure gives the following relative 
strongth of cordage, shroud-laid :— 
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rhe abenntonad,. ‘Tho process wus ex- 


ite al ammouiac sin aphe- 
reidal cakes of ubout one foot 
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ery Bisee fase 
a 
“SAE PMUN HLA, is fused nitre cast 
ito cakes or balls, 
ngAL Volante, is seaquicarbonate 
of acnmoti 
chit EPSOM, is sulphate of magne: 
SALT, BEROCOMMID, is the triple 
phos, and ammoni 
SALT OF TMtONS rucoinio acid, 
SALT OF ENON ‘is citrio avid. 
aie OF SATURN: Pl ae. 
OF SODA, is oarbounte of 
“SALT OF SORREL, is broxalate of 
SALT OF TARTAR, is carbonate of 
SALT OF VITRIOL, is sulphate of 


ane. 
SALT PERLATE, is phosphate of 








SALTPETRE, Is nitre, or nitrate of 


potass 
rer SEDATIVE, is pei cid. 
i This term tho 
lang limited to common al OF en 
imple in chemistry to all combi 
acids with alkaline or salitiable 
bases. The term bas alee been oxtended 


in mare propery stoke igre 10" doh 


on Eons a gensponerl of eqanvilink 
ef som = 4 ani 1 of chlorine = 885 
ita equivalent, the therefore, Ta (2-440) 
ido of soda. 
nom ‘of salts has reference 
totheackds which they ecrtain tu 
nitrates, implying gate 
the Sesleri nie i cid, 
snails ‘naan 
of oxygen in the acids. and 











mu 

—0 being the 
salt-used in the United States, in | mark for frosh water, and 100° for brine 
insportation from Liver- of full saturation. 


Solar evaporation. Ta ey Went Biords, | {velour tha 20,00" cond 

. is clear, sot wi 
the romaitactuea of walt by volar eapore masa tadathe * Pe 4 
tice is carried on on a stall scale, that in rm ey 
from % to 40 thousand bashols tea SALTPETEE, is a sompoand: 
‘Thin ate a af'awaperion quality for pack: | of poten and nitric nid Te aban in 
Kigaum. The inecrafhotems Commenced | salle wwtera wnltoal, sabstanosh end 
in 1845, The salt made in the State of | are in contact, and these being lixiviated, 
New York, is from the salines of Onon- 


rT 
crystals of saltpotea are forxed, 
















" 218 to96 | times they are redissolved, and avupo- 
fexposon patibice sshoue var toskal ‘The chiet of the aa neal in. this 
a io! In or im 
ailealt rode, ‘Beatie moviato of soda | country comes. from tho Kast 1diet, 
tha water. contain chloride, clcam, sat, | where at certain eeasaos of the Your, iL i8 
oflime nnd magnesia, und oxide of deposited on the surfuce of the stil, 
. Some yours back rhe off once or * 
nualiy prodaced halt is as often renewed. ALA 
‘of salt per your, the a bed 
bushel.” The salt is ol jor ovat; and ia land the farmers 
rating the: rine dawn to Ue Estraet it in bandance from the arty 
ceyaiallization and separatis F tho atalla of their cattle; 
pag 2 <= oat trine of swat ‘ontann potash Jn aban 
‘State Superintendent dance. In there is enong! ou 
We orm lan es lows: ae if ense, to be =f 
“We a oar in ev a cou 
dirowly, by cli ene of soto = fn the 
‘1 
‘whut at the clone of thy 00,000 | just er Caygwn consolidates ia the. poe 
bushels over Inst. year Guetion of rast and exides of wll kinda, 
reckowed ut 26 Ibs, ‘Thus considered, the consolidation of 
Sear wad be. new 16 cach nse thoy ere slope prone in 
mont ban been thaniraniangguacn @eeah gm 
‘absorbs: a little mols 





earth is swept up be f 
end contains about one-f 
Sh erwde ealipetre. After the satpee 

















ya 
Saltpetre is refined hy. 

Ik, exes, and (Wises 
rand single reti 
sontains about a quarter of 
Bengal ealtpetre is browne 
the coast. 


If saltpetre is kept or pre 
it ia diffeul, 
dostraction of 

continual production of 
Calcareous earths, impr 
saltpetre, are = fad in oar 
stone, in va laces. ' 
carth’of Georgia, contains 
trate of potash and that of 
latter is chi into salty 
ding wood-ashes; one ba 
yi from ree te ten pt 
tre. Kentucky saltpetre- 
Dir it, washed, ond 
through wood-ashes, wht 
yields from onc to two p 


PeRimtlar earths are found 
Naples, Hungary, and varb 
entucky rock-ore is 
which, when broken to fi 
thrown into boiling-water, 
tand, and the liquor stte 
yields, by crystallization, 
‘twenty pounds of nitre fro. 
of stone. This nitre contai 
nitrate of lime, and ix con: 
for gunpowder than that ¢ 
Kentuel nitre-carth. M. 
petro, of several pounds 
sometimes found in the fi 


sand-stone, accompanied b 
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tte 
Eome sands are more and ras fisi- 





down of 
vition, during the sub-mvarine 
\vanco. and rotreat of the 


Band dri arrested by 
sie marin ew bey is |e 
Arando arer ‘ond other planta, lit 


Urea 
rocks by att 
Male, or the 
ea 


salearoous or arly, argilliccous, or 
OF oven silicicua. 


‘steel, while oth fri- 
ho redooe to powder by 

. Wave a slaty atruo- 
from scatterod 


or ate mica, la in 
conni whieh se in those friable 
‘accompany coal. Some 

tovorm a valusble 
ng elther an oxide of 


throagh the mass, or in beds or voins. 


Narious organic réinaine oeour in sand: 
sone, among whic ary reed, impres: 
of tks of trees, and 
thalls, both Raviatle and marine. Tu 
nomno Of {ts variotion it is often ice 
2, ene 





‘ea ‘Sons 





compounds arc used us mill-atones. 

When, poroas, tv le omployed for Siar: 

tapes Water. Bome are even used 
“SANDALorREDSAUNDERS WOOD 

ls the wood of the 2 ‘mentalines, 

‘treo which grows in Ce 

const of Coromandel, 





water. The matter which Is 
obtained by eva 

fusion to dvyazeh, has Been ealled sande. 
ines 


it is a red resin, which is Sain at 
also be obtained: 


¢ mnatolias 
fala, and the ‘operant liquor, which 
in yliow by tranaitted spears bine. 
ht. Tbe spuitinns solation 
na ite with the 
a sears ~-4 
Santaline is 


plo precipitate 





Potent fork of tin, 

with the. ralta of lend. 

soiuble in acetic. acid, and the polation 

forms pormanent stains upon the skin. 
; ie ee of te Thue 

‘ous substance, th 

stipe, ‘= small ines of the coniferous 

+ Which grows 

as of Africa, especially reand Mount 


‘Tho reain comes to ne in palo yellow, 


t of 
wets cf cytineiod adage, Kiwis 
fina eee atnell, does not so! 


resi, betwengc 1Be tala! ae. readily 
‘a i specific gravity ot 

From 108 101-08. Re eeetalte tree a 
ferent resins; one oe in spirit of 
wine, —— vic wed 


‘that meastradl o third, 

only in alcatel of BO per tant. ttevased 

as POTINCE-por Sx arene OVOr pie 

es enaray an Lacey a in ver~ 
SAP GREEN. ‘The inw 4 

ofthe berries of the buckth 

5A NX WOOD ia a rs 





ecmnso 

| Which they eorraplly 
‘Sapam. As all tbo 

treo are natives of the Kast Indies 
Be World, one would imagine that 
they could not hava beon sed io dye 
stuits in Enrope before the 1th century. 
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and water. It is then polished with trip- and two ounces of ordinary salt of tin 
oli, charcoal, and a pioce of fine linen, (muriate). When a ponceau red is want- 
and ‘afterwards with a pieco of -felé ed, two ouncen of pounded carcuma 


4 Piece, 
lipped in oll of tripoli, and finished off 
with pare oil laid on with cotton wool. 

SCALE. In mentaration, a line or rale 
of definite length, divided into a given 
nuunber of equal parts, and used for the 
purpose of measuring other linear mag- 
nitudes, 


en all its divisions huve been exam- 
ed and. com with some standard 
meaeure. The scales of thermometers 
are graduated from some arbitrary point 
or zero (as that which indicates the tem- 
peratare of freeting water) from which 

je heat is counted upwards or down- 
wards in degrees, which are also arbi- 












or 
inspection. 
Of these the principal are t! a pleee welt 
the scale, Gunter's scale, &e, 
SCALES, are measures of the down- 
ward tendency, con ripetal 
weight of bodies. A body is put in one 
seale, whose weight is known, and the 
‘arms being truly equal, a body of un- 
Known weight balances the known 
weight. When well made, they are true 
to the 50000th of the body weighed ; 
‘bnt the friction of large scales renders it 
ineligible to weigh ounces or grains iu 
them ; the friction on a hundred weight 
is the third of an ounce. (see Bavaxcz.) 
SCANTLING. In architecture, tho 
measures of breadth and thickness of o 
iece of timber or other material. It 
is alao the name of a piece of timber 
when under five inches square. 
Scaxtixe. In nuval architecture, 
the rcale or dimensions of breadth and 
thickness of the timbers. Thun two 
ships of different sizes may have the 
same scantling. 




















Boil a pound of pulverized cochineal 
in four pints of water down to two pints, 
and pass the decoction through a sieve. 
Repeat the boiling three times upon the 
residnum, mix the eight pints of decoe- 
tion, thicken them properly with two 

ands of starch, and boil into a paste. 
Zerit cvol down fond? Fr then add four 
‘ounces of the subjoined solution of tin, 


“ 





It becomes a standard scale | 


force, or | 





' (turmeric) should be added. 
The solution of tin above prescribed, 
| is made by taking—ono ounce of nitrie 
acid, of specific gruvity 36° B, = 1-83 ; 
one ounce of eal ammoniae ; four ounces 
of grain tin. The tin is to be divided 
into eight portions, and one of them is 
to be put into the acid mixture every 
quarter of an hour. 

‘A solution of chlorate of potarea (chlo- 
ride 1) is said to beautify scarlet cloth in 
# remarkable mann 

Bancroft proposed to supplant the ni- 





tro-muriatic acid, by a mixture of eul-, 
phuric and muriatic ucids, 


for dissolving 
t he succeeded 






tained by acting upon the metal with the 
mario-aulphuricacid. Healso prescribed 
the extensive use of the quercitron _y 
low to change the natural crimson of't 
cochinea! into scurlet, thereby economi 
ing the quantity of this expennive dye- 
stuf, 

SCHEELE'S GREEN ino pulverntent 
arrenite of copper, which muy be p 
pared us follows :—Form, first, an anse- 
nite of potasea, Ly adding gradually 11 
ounces of arsenious acid to 2 pounds of 
carbonate of potusss, disolved in 10 
pounds of boiling water : next, disolve 

pounds of crystallized sulphate of cop- 
pe in 86 pounds of water ; Riter ench KO 
lution, then pour the first progressively 
into the xecond, ax long on it produces a 
ich graxs-green_ precipita is being 
thrown upon a filter-cloth, and eduleora- 
ted with warm water, will afford 1 pound 
6 ounces of thia beautiful piginent. Tt 
consists of, oxide of copper 26:51, and 
of arseniotia acid 71-48. This green is 
applied Ly an aualogons doudle decom- 
position of cloth. 

WEINFURTI ( 
ful and velvety pigment than the 
preceding, which was discovered in 1814, 






































position known, in 18: 
Prepared! in w great many color-worke, 
Rriconnot published, about the samo 
time, another process for manuficturing 
the mime pigment. Te preparation 
very simple ; but ite form: a 

| }anied with’ vome interesting cireum- 
stances. On inixing equal parte of ace- 





















v of aygreation, at 
posit in. the form 
granular beautiful green pw 
fine 'a color is, produced b 
daring five or six minutes, a 
at the end of several hours 
‘the two boiling solutions, 0 
the whole to cool together, 
case, the precipitate, which i 
flocky at first, becomes dei 
recs; it next betrays green 
progressively increuso, 
grows altogether of a crysts 
Fition, and of a still more | 
Sterne inte 
The clippings 
metals produced in several 
rations concerned in tht 
ture. The slips or plates + 
of which cireular banks by 
for the purpose o! 
Schealotthemint. 
SCOURING Asp Cuma 
general principle of cleansi 
consists in applying to t 
stance which shall have a st 
ty. for the matter composin 
is hos for the cloth, and 
render them soluble in'som 
‘atroum, «nch as spirits, napt 
pentine, &e. (See Bueacur, 
“Alkalies would se 
point of view, ax they 
erfal solvents of grease; 
too strongly upon silk and 
‘9 change too powerfully | 
dyed-atutfs, to be sufely 
joving stains. ‘The “st 
1 Bane 
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pitchy matter; then oxalic acid may be 
tused to discharge tho iron. Coffea tains 
require a washing with water, with a 
carefal comping, at the temperature of 
190° F,, followed by sulphuration. The 
two latter processes may be repeated 
twice or thrice. Chocolate stainx may be 
removed by the same means, and more 
easily. 

‘As to those atains which change the 
color of the stuff, they must bo corrected 
by appropriate chemical reagents oF 
yea, When black or brown cloth is red- 
dened by an acid, the stain is best coun- 
teructed by tho application of water of 
ammonia, If delicate silk colors are in- 
jared by soapy or alkaline matters, the 
‘stains umat be treated with colorless 
vinegar of moderate force. 

REW. In mechanics, one of the 
xX mechanical powers, consisting of a 
spiral ridge or groove, winding round 
eylinder, so as to cnt every lino on the 
aarfuce parullel to the axis at the same 
angle. The screw may be formed either 
‘on the ontside or inside of the cylinder; 
in the former case, it is called the exte- 
rior or male screw : in the latter, the in- 
terior or female acrew. The action of the 
ferew resembles that of the wedge, or 
Inclined plane ; but as the cylinder has 
always a handle attached to it, the screw 
ia in reality acomponnd of the inclined 
lane and lever ; and if the direction of 
the power be parallel to the bate of the 
cylinder. and perpendicular to its radins, 
an equilibriam is produced when the 
power is to the resistance or pressure as 
the interval between the adjacent threads 
is to the circumference described by the 
pint to which the power is applied: 
fence the mechanical advantage afforded 
by the screw is proportional jointly t0 
the fineness of the threads and the small- 
ness of the cylinder relatively to the 
length of the fever or handle. It is to 
‘be observed, however, that by diminish- 
ing the distance between the threads, or 
by. diminishing the diameter of the ¢ 
inder, we diminish algo, in Loth cu 
the strength of the screw 
there is obviously a 
of power. But the uctior 
creased by means of the contrivance 
called a double scree, or, from the nime 
of its inventor, Hunter's acre, which 
consists in the combination of two screws 
of unequal fineness of threal, one of 
which works within the other.” In th 
care the power does not depend u 
the interval between the threads of cit 
screw, but on the difference between the 
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: intervals in the two nerewa, and may be 
increuxed to almost any extent. 

The endless screw connints of a screw 
ed with a wheel and axle in xnch 
ner that the threads of the xerew 
ito the teeth fixed on the periphery 
ofthe wheel. Suppose the power appli 
tothe handle of the screw, und the weight 
| attached to the axle of the wheel, then 

there will be equilibriun when the power 
| is to the weight a» the dintance between 

the threads multiplied by the rudius of the 
‘axle ix to the length of the lever or han- 
dle, multiplied by the radius of the wheel. 

‘The water acreir, or acrew uf Archimedra, 
jin formed by winding a ‘flexible tube 

round w eylinder in the form of a acrew. 
If the ninchine, thus construeted, be 
placed obliquely.'x0 ax to inake with the 
vertical an angle equal to thut which the 
h the lines parallel to the 
axis of the cylinder, there will be in each 
convolution of the spiral a part parullel to 
the horizon. If any body, then, be 
placed within tho spiral nt this part, it 
will remain at rest: and if the screw be 

































inclined than the pa 
consequently urge! forward, 
ple but ingenions contrivunee i ly 
employed for the purpose of raising wa- 
ter to astnall height, but it may be em- 
ployed to raise any sibstance that can peas 
within the tbe; and it is evident that 
| the uction may be increased by placing 
severul tubes or «piral channels (for they 
may be forined of woud or iron) on tlie 
{same cylinder. The principle has been 
recently applied to the propelling of 
steum-Vesd 

‘The micrometer screw is a contrivance 
| udapted to astronomical or optical instru- 
ments, for the purpose of meuanting an- 
xles with great exactness, The very 
| wreat space through which the lever of 
the wcrew passes in eomparison of that 
which ix described by the eylinder in the 
direction of its length, renders the xerew 
of immense use in subdividing space into 
minute parts. 

‘Aw a mechanical power, the rerew has 
innuineruble applicutions Int ix em 
ed with most effect in all canes in which 
































a very great pressnre in required to be 
exerted within a <taull space und without 






intermission. Henee it i« the power gen- 
erully used for expressing jnices trom 
solid substances, for compressing cotton 
and other goods into hard dense masses 
for the convenience of carriage, for evi 
ing, stamping, printing, dc. 
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application of heat, add the Venice tur- ; lines, a fonrth p 
pentine, and lastly, the vermilion, which , lines, todiminizh a line in any given pro- 
should ‘be passed through a huir-sieve | portion, &c. 2. A reule of chords, which 
held over the melted mass, in order that | enables us to protruct an ungle of nny eiv- 
it may not get into clots. When the | en number of degrees, to find the degrees 
whole in well incorporated it may be, which any given angle contains, to cut 
formed into stick are of any given mugnitude from 
Tt is nanal to weigh out the soft wax renmference of u given cirde, &e. 
into balla, and roll them on a table inte | 3. Scalen of wines, tangents, and xccunta, 
the lengths desired, and then flatten | whereby the length of the trigonometrical 
thom by preware. ‘They are, polished ! lines corresponting to a given are of a 
by being held over a charcosl Hire in a : circle of uny rudius are determined. 4. 
chafing-dixb, then drawn over a tallow | A line of polygons, whereby the propor 
candle and rubbed with aoft leather. ional length of the side of avy regular 
‘Black war. Instead of yermilion, em-' polygon ‘of not more than 12 xi¢ex) to 
ploy lamphack, Black resin in aleo often | the radius of the circamseribing circle is 
uxed in about one-third the quantity of | found. 
the shell-lac, thus: Take of camphor, 1| _ The av 
oz. shell-Inc, 2b Ibs. ; black resin, 14 Ibs.: | for obtai 
oil of turpentine & oz. ; rectified spirit of 
wine, 8 oz; lumpblack, 4 oz. Dissolve | 


nal to three given 






































tor may be need in trigonometry 
ing a rough volution of all the 
gates of right-ungled plane trinwzles ; und 
it ix also conveniently applied to the 
construction of various geometrical pro 








the camphor in the rectified epirit of wine, 








then add the shell-lac, to which ponr the | blem: 

resin previously meited und mixed with | SEGGAR is the fire-clay oylindrical 
the oil of turpentine; using, of course, a | veasel in which eurthenware is biked. 
moderate heat, and taking care that no | SELE: 










flame tonches the melting matters. 


SECTOR. A mathematical instrument, Tt occurs sparingly in 














of considerable use in making diagrams, | combination with several metals, as lead, 
laying down plans, Its principal ad; cobalt. exper. aml in the 
vantage consists in the with Tilkerode: with copper und sil- 
which it gives « gruphical determin 1 tellurivm, 





of proportional quantities; and hence it h tellurium 
is called by the French the compass of pro- 

ition, per and iron 

The instrament connists of two rulers in the veleunie 
(generally of brass or ivory). represent- + ands, 
ing the radii ofa circular arc, and mov-! in a red sediment which forms mpon the 
able round a joint, the middle of which | bottoms of the leud chumbere in which 
forms the centre of the circle. From this ; oil of vitriol has been n ctliar 
centre there are drawn on the faces of the | pyrites, or pyritons sulphur, ‘The ex- 
rulera various seal ‘of which, | traction of aclenium frei that deprri 
and the order of their arrangement. may _ a very coinplex process. 
be deterinined by a considerat Selenium, atier being fuse 
uses for which the instrument is chietly | ly cooled, appears of a bluish-sray 
intended. The scales nanally puton sec" with a glistening su Int it ie rede 
torn are of two kinds—single and double; ' dish-brown, and of mn TInstre, when 
that ix to aay, such as are drawn only on i quickly cooled. It Met NETY 
one of the limbs, and anch as are drawn hard, and has little tendency to sume 
on both limbs. ‘The first kind, however, ; the crystalline state. Selenium is dark 
(comprising, for example, aline of inches, | red in’ powder, and transjurent, with @ 
oF chords, sines; lopathmns, dc.) wre not rubs-east, isin wales. Tes spesitie ara 
peculiar to the sector, but are merely i 
placed there for convenience, and may he 
tised whether the instrument is shut ar 218, becomes liqu 
open. Of the lines repeated on both er heat, formi 
limbs, the principal are the following :— yellow Vapors, w! 
1. Aline of equal parts. by which, with ropa: but in the air the fumes have a 
a pair of comporses, we are enabled, on cinnabar red color. oye 
the principle that similar triangles have MOULE. The name given in 
their homologous sides proportional, to. France, and used in this country, to de- 
find « third proportional to two given , note the large hard grains of wheat flour 









iphur 
etn of the Lipari Int 
pint has been found likewine 




























































and as a direct 
All the vari 

juice; but th 

$0. common 











chiefly sought after, from the 
of color which it atfords. Iti 
in water, but is extremely 





Shrough it, and ia very slowly 
‘When propared with causticly 
a beautiful brown color with & 
and has given nntne to a speck 
ing now extensively cultivates 
weapes and other branches « 
arts. ‘The honor of the invent 
sepio drawing is due to Profee 
mann, of Dresden, who disco 
Rome in 1777. 








and other English counti 

SERPENTINE isa minoral 
nesian family, of a green ¢ 
scratched by’ enlearcous spar, 
tough, and therefore easily ca 
mental form: 








try is at Hoboken, N. J. a 
mont. 

SEWER. In architecture 
raneous conduit, or channel. 
‘and carry off the superfiuons 
filth of wcity. The sewers of 
been the models of thoxe of 
cities of Europe. They uro ¢ 
elder Turguin. These coaceh 
the Quirinal, Capitoline, at 
hills, many branches, whick 
the Fornm. now the Camp 











sua] 
od that while they readily recoive the wa- 
ter as well as the mud from the surfaces 





and gutters at every rain, the contatina- 
ted air is effectually prevented from ris- 
ing. The accumulation of dirt in these 
sluices is, in rome localities, very great, 
two hundred loads ha 

stance, taken from a single block in 
Canal-ntreet. 

‘The depth of the sewers ia various, ac- 
cording to the grale of the strect or dix 
triet requiring to bo drained. At their 
termination in the rivers, they arc, ax a 

ucral rule, between two and three fect 
Below high water mark. From. this 
point they rive with tho average grade 
they ure intended to drain, till they reach 
anearly uniform rate of 134 fect below 
the curb stones. In some instances, how- 
ever, the depth is 17 feet or more, where 
the grade of the street in more that. of o 
ry height—the object being to obtain 
in exch instance the requisite arerage of 
elevution. For the necessary full of w: 
ter three inches im 19 feet ix regarded 
sufticient—but a greater rate is usnully 
allowed. 

In connection with the use of Croton 
water, the sewers are invuluable, and the 
Full Wonelit of the Croton could riot he ob- 
tained withont them, To perecive this, 
it is scarcely necessary to refer to the fi 
cilities afforded in bat puises, water 
closets, mianufictories, hotels, and other 
places, where larze quuntiticn of water, 
tore or less impure, must flow offthrongh 
the aewers, or render the atmosphere un- 
wholeaome by being disehun 
surface of the ground. 

So important a matter is it now reeurd- 
ed by builders uud owners of Hots, that 
scarce a building is now com oA with- 
outun inquiry first at the roten 
partinent whether the street hus a sewer 
and ut what depth a cellar may be expect 
ed to be drained. This is the 1 

rtunt, since by the disnse of well 

level of water in the city has gener 
risen to a higher line thai formerly. 

‘The cost of the 54 xewera now’ nndcr 
contruct, to he completed within the pre- 
sent year, ix about 135,00 doll 

SEWING-MACHINES. | M. 
this kind, antil within a few years, hav 
attructed it little attention ; hnt as the: 
are coming iuto use, and are found to at 
swer an excellent purpose, the inventer 
is ingenicusly his «kill to im- 
prove them. No less than five 
juve been granted thi 
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not be noticed. ‘Two of the others are 
much alike, differing only in minor parti- 
culam. The cloth in euch, with ite edge 
Properly presented to the’ needle, is se- 
cured to a proper feeding appuratus, 
The needle is placed perpendicular to the 
cloth, in u frame sliding back and forth 
for inserting and withdrawing it; the 
is near the point. On the opposite 
of the cloth is atwisted hook, whieh xi 
endwite in a direction nearly perpen 
lar to the necille : ax the necdle passes 
throwrh, the thread ix caught by the hook 
and druwn xidewise, forming a lop. 
When the needle weain pusses’ thronzh 
the cloth, it passes throngh this loop ulso, 
and the hook moves furward, releasing 
the old loop and seizing the new thread, 
forins anew loop pasting through the old 
one, ‘This operation combined produces 
whut is w hown as the tambour stite 
In another of these machines the th 
in cartied through the cloth by a bent 
needle, with the eye near the paint. ‘Tha 
peor the needle leaves apace between 
it and the threa A shuttle upon a 
cular way on the side of the doth op 
the needle, hus init a babbin of thread, 
‘This shuttle is sharp pointed und curved 
to a it to the way. moves 
aronnd it passes throazh the opening he- 
nthe hcedle und the thread, and the 
needle is then withdrawn, leaving a loop 
of ite Varonnd the thread of 
the hols 4. if continned. will pro- 
je sbuttle is driven by 
ith pins in 
ertirations one in 
sU of the shuttle, and whenever 
one ns approaches the thread 
of the needle, itis ralaed out of the way 
and the shuttle ix driven by the other. 
Varions forms of these tiachines have 
patented, such aa V "x, Wil 
son's, Lerow and Bloduett's, &e. 
SHAFT. In inines. A shaft or pit in 
8 prisnuatie or eylindrical hallow spuce, 
the axis of which is either vertical or much. 
inclined to the horizon. The dimensions 
the pit, which ix never lest than 
inches in its narrowest dismncter, amennts: 
sometimes to severul yards, [tx depth 
extend to 1000 “feet, and mere. 
Whenever a shaft ia opened. means wnst 
be provided to extract the rubbish which 
Hly tends to acenmulate at its 























































































































arent aud ascent of the workin 
For some tine w wheel and axle erected 
over the month of the opening, which 
serve to elevate one or two buckels of 








ie of 
napodinnn, 
w down the BW 
Ayed with the zrcen produces 
tion of sal-mumoniae on ¢0} 
Tt was formerly much used 
dle, and instrament eas 
munde chiefly in Astracan. 
BHAMMY, or SHAMOY, 
pti of the Chamois 
leather now Pusse 
name, See Luaniter. 
SHAWLS, CASHMERE, 
of the qnolity of these shawls 
working; it is in the beautify 
th f the Upper Thibe 
of which in softness has nev 
foune. ‘The goats livein hi 
of Tartary, where the cold 
to protect them from the pi 
of winter they have the 0 
\Poshai,"” of this delicions 
swarm material, This wool 
down to Cashmere once ev 
merchants, and sold to the sh 
After thorongh cleaning, it 
Various colors; the dyers 
Yegetable or mineral ingred 
the eolors except green, an 
procure from English wren 
Ing. ‘The color thus obtain 
peantiful and enduring one, 
much prized by Mohamme 
their holy color, to be wom 
toendants of the Prophet, 0: 
have made the pilgrimage 
‘The shaw! patterns are drawn 
minuto, and with the 5 
ible accuracy ; fifty rupecs al 
paid for the mere drawing of 
orate pattern, The dealers 
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need still for the same purpose on tho 
bottom of old hulks, piles, &c. Zine and 
different compositions have ‘been pro- 
iss substitutes for copper; and Sir 
‘Davy ingeniously suggested the ap- 
cation of pieces of zine of iron upon 
jfferent parts of the copper surface, 
which by the action of the ea water ren- 
der the fatter metal electro-negative, and 
izing and corrosive agencies of the xub- 
ices held in solution. The pieces of 
iron or of zine so applied have been pro- 
rly called prove ‘but. by oceasion- 
ing the precipitation of earthy matters. 
upon the copper, while they effectually 
protect ty they render ite surface fuvor- 
table to the adhesion of weeds, barnacles, 
&c., and sometimes to such an extent ar 
to interfere with the passage of the ship 
throngh the water: upon euch grounds, 
Sir Humphrey's valuable suggestion hes 
Deon neglected. When vessels are Inid 
up in dock the protectors are in anccess- 
fal use. Sheathing formerly was com- 
of thin fir boards. 
BHELICLAC. See LAC. 
SHINGLES. | In architecture, small 
slabs of wood, or quartered oaken board, 
used instead of slutes or tiles for covering 
churches or houses. They are sawn to a 
certain scantling, or rather cleft to about 
an inch thick at one end. and shaped like 
wedges, four or five inches broad, and 














eight of nine inches long. : 
in merchantmen, 


SHIP-BUILDING. 
the primary consideration in, to attain 
the greatest capncity to carry cargo, com- 
bined, ax far as posrible, with wafe and 
easy movements, and rapid sailing. In 
thin way American builders suc 
ceeded in uniting conflicting desiderata in 
a degree heretofore deemed im 
Our packet ships carry enormously, whil 
their extreme apced has reduced, by hulf, 
tho pussage to Enrope. 

The greatest breadth must always be 
before the centro, and conseynently, the 
bow be more blunt than the stern. ‘The 
Dest builders place this point only one 
third of the length from the stein. Ex- 
Perience proves that it ix eseential to ti- 
Gilitate the escape of the displaced water 
along the ride of the vessel: for when 
once a passage is opened for the ship, tho 
fiaid tends to re-unite shaft the point of 

fest breadth, where, instead of offer- 

resistance, it prossen the ship forward 

inita endeavor to recover its lovel and 

Al the vacuum constantly opening be- 

hind her. A log tows infltitely eusier by 

Ita bigger end; and we find a concurrent 
es 
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e in having the bow full towards the 
ize, that it may check descending into 
the waves, not abruptly, but gently 
Pitching being the most dangerous to hull 
and spam of ull movements, Sharpness 
towaris the sternpost is vitally ensential 
| to fast sailing, Stability incremes an the 
cubes of the breadth ; hence, by adding 
arter to the brendth, you gain a 
donble stubility, and, by couneqnence, 
| capacity to beur twice as much sail, with 
but one fourth of increase in the re 
nee. The pressure of the water increases 

in descending from the surfuce, and, from 
hie canse and the augmented difficulty 
ig it, the remistance offered ta 

in advuncing, ix three times ax 
lower us at the npper half of 
‘An extreme in 

vane 



























grent at t 

the immersed section. 

+ breadth as in length ordepth, ix 

j gerous, “und both extremes are to be 
nally avoided, 

1 The bilder forms n half model of his 





roposed ship, making it quarter of an 
Inch to the foot, Moulds are then form- 
ed of all the different parts. In these 
United States, where there ure abundant 
supplies, bnilders confine themselves to 
live oak, pine, chestnut, locust, and cedar. 
‘The tree shonld be taken in the second era 
chen it hus attained inatu- 
ronching the peried of 
It should be killed, by removing 
f bark, ut the beginning of winter, 
when the down, and left to dry and 
harden before it he ent down. 
In laying down the keel, great care 






























purpe 
pails on either nide of the blo 
also in raising and propp 
stern, and every piece 6 
the floor tinshers ure the greut co 
principles of the ship, to which they 
the rame relation ax the ribs to the Inu 
too meh eure cannot he taken in ele 
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or in whatever way joined or 
put r, must, under the nt 
system, bend with its own weight. ‘The 
faatenings, and, nently, the con- 
nection of the several parts of the fabri 
must therefore suffer from the want of | 
stiffness, and change of form is the con- 
** his may be shown by patting togethe 

is mnay be shown by putting r 
four pieces of wood, and then securing | 
them with iron pins in the form of a 
square; which, on the least pressure, i 
may be’ made to change its torn to the 
rhombus but let another piece be fixed | 
to it diagonally, and the fuzure of the 
fratite will be fond invaorable.” Place a + 
bar in the middle, parallel to two uf the | 
tides, and secure it firmly by iron pina; 
till the figure will easily he tnoved by tho 
hand, like « parallel ruler, aud assume the 
rhomboidal shape ; but apply to the frame 
what the carpenters term the brace, as in 
‘a common field-gate, and the fure will 
remain immovable. ‘And if this brace or 
diagonal piece is not fixed to it, the onter 
part of tho gate (or that part’ most dis- 
tant froin the hinges) will have a constant 
tendency downwards, until at length it 
will reach the ground, 

The substitution of the triangl, or 
brace, for the rectangle, comprohénds 

rinciple of the neve rystem. 

‘the athangemont of the taateriale in 
the triangular mode is such, that the 
pieces disposed horizontally ‘aro acted 
upon as ropes by a strain of the fibre, 
‘whilet tho other parts, composing a erics 
of triangles, are pressed upon as pillars ; 
in other words, the pressure acts. in the 
direction of tho bres of the wood; 
whereas, upon the rectangular or old 
piso, the fbres are acted npou transvereo- 

, oF across the grain, in the sume man- 
er ax a atick is when placed across the 
knee, and pressed by tho hands at ench 
end, which first. berids, and then breaks. 

To prevent any transverse action upon 
the fibre of the timber is one of the ben- 
efits arising from the new system, and to 
impede a longitudinal extension of the 
strneture, is another. Ina word, the ays 
tem of triangles is eo constructed, in con- | 
junction with the planking of the ship, a 
Conjointly to possess that property af a: 
triungle alresdy explained, viz., that its | 
figure ia aa unalterwhe as the compressin 
‘or extension of the fibre of timber will ait- 
mit it to be. 

There is consideruble difference in the 
detuils of whip-bnilding as curried out in 
the United States compared with that of 
England, Even the technical terms of 
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the art diffor in the two countries. Few 
vessels here are bullt from the draught. 
In Europe, the line of flotation, or the in- 
scribed line at the surface of the water, 
is called the first water linc, or load line, 
and as they descend the figures inereame. 
In this country, the lowest water line is 
denominated ihe first, and the nuinbers 
increaso as we ascend. 
Mr. Pook, naval constructor at Charles- 
i genious 
pacity of ver- 
sily application, and ix 
criptions of freighting 
and our oceatt 









ro 
duct by the depth, from the bottom of the 
rarbourd to the load line, and the last pro- 
duct by the lecimal of eapucity, and divide 
by 35, the quotient is the capacity 

The navigation laws of thi 
have a very injurious effect upon ship 
building, bi fing for tonnaye rather 
than for qnick sailing. A short time since 
it was thought necessary for ashipto draw 
more water att than forward, in order to 
obey the helm readily, and this was made 
to appear on the water lines by the latter 
dipping considerably lower than the for- 
mer. This practive hus grown obselcte, 
and_ parallel water lines are ured. Mr, 
Griftths, in his work on Murine and 
sNteal Architecture, remarks, that the idea 
would have been regarded as preporterons 
of building a ship leeper forward than aft, 
bnt_sneh is the present practice of New 
York, where it was first introduced, and 
the results have proved most aatifucto 
ships having been built in this city 
ing from 8 to 5 feet of difference in depth 
at their ends, which lds greatly to their 
appearance a3 well as their performance. 
Stability of vessels in water is desirable, 
but to what this property is due is not 
vet decided. It is in part dae to the 
Breadth of the vessel compared with her 
general dimeusions, ‘Thus, inerwasing 
the beam, or a less proportion of depth, 
increase’ the stability. ‘The tea 
Georgia is the widest ¥ 
except the Great Britain, but 
of the eusiest vexsels in her motions that 
ider than the Ohio, 
and wider than any of the Collins Tine, 
which are much lunger than the Georgia. 
The Cunard steamers ate narrower, 
though longer and deeper. The America 
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Jrlle vomela with round bows ride over 
tl Taylor, 

by Mr. 8. Steers, of New Pork w looked 
upon as the model eraft of this kind of 
‘voooel, and has far surpeased the expecta 
Seine Hwee sloops, like English 

ver 
cutters, are also vory fast sailing vessels, 





‘and carry on much of the inland com- 
merce of this country. They are chiefly 
‘employed on the Hudson and East Rivers, 


(3.5) in carrying freight. Their grest 
th enables them to carry enormous 
deck loads. The round of the deck 
transversely exceeds that of any other 
kind of vessel, being often more than 13 
inches in 26 feet. 





ony ip 
building has been achieved, in the case 
of the yacht, the schooner America, built 
and owned by Mr. Stevens, of New-York, 
which sailed for and obtained the prize 
value £100) of the Royal Yacht Club of 
d at the regatta which came off at 
Cowes on 29d August, 1851. ‘The yacht 
came in 52 minntes ahead of the foremost 
ji he since been sold 
ing about $5,000 more than 
i ‘York. She has a clipper 
build, with alow, black hall, and twomasts 
of extreme rake without extra rope. Her 
bow is very sharp, and away 
outward, swelling toward thestern. The 
sides gradually epring outward till a little 
forward of the mainmast, where she has 
her greatest beam, being 22 feet 8 inches 
there. The stern is broud, wide, and full, 
affording great accommodation above 
deck and below. The bulwarke are not 
higher than 10 inches. Standing at tho 
stern and looking forward, the deck is 
nearly of a wedge shape, or like the neo- 
tion of a carrot, the bow being as sharp 
as the apex of a triangle, and the stern be- 
ing little less than the extreme breadth of 
the beam. She is of 171 tons burthen. 
In the year ending June, 1850, the 
merchant ships which left port in the 
United States amounted to 18,195, of 
which 6,879 were American, and 9,816 
foreign.’ The tonnage of there vensels 
was 4,861,202 tons. From New-York 
alone the number of ships cleared was not 
fonn than 2,818 of 1,108,070 tons, In 1850 
there were built and lannched from New- 
York 28 steamships and 80 sailing ves- | 
sels. 
‘The following statement shows the 
number and tonnage of the vessels built 
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Jane, 1850. It is taken from the 

of the of the Treant trans- 
mitiing the anual report of the Hagister 
of the Treasury of the commerce and 
navigation of the United States for the 


‘year. 

Of the vearels comprised in the table, 
there were two hundred and forty-xeven 
ships, one hundred and seventeen brigs, 
five hundred and forty-seven schooner 
two huudred ar d ninety sloope and cana 
boats, and one hundred and fifty-nine 
steamers. The Inrgest number of ships 
built in any state was one hundred and 
twenty-seven, in Maine; and the largest 
number of steamers, thirty-four, in Ken- 
tucky. The largest tonnage set afloat 
during the year is that of Muine, and the 
next largest of New-York. OF the ono 
hundred and fifty vessels built in Mary- 
land, one hundred and twenty-five were 
schooners. 
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SHOT. Under the article Lead-Shot 
han been given the usual process for 
mannfacturing this substance. 

It is well known that for a number of 

‘ears past, all onr ahot for fowling-pieces 
thas been mnanufactured by aropping the 
molten lead a great distance. For this 

yurpose tell towers were erected. An 
Favention has been patented both af home 





in each state and territory of the United ; 
States, for the yeur ending on the 30th of 


and abroad, by Mr. David Sinith, of this 
city, designed to make the shot in any 








weavers, When gunues ere» 
tains, $o as to make it form 
atnifs, cloths, linen, h 
throwing the shuttle alterne 
to right aud from right to | 
tween the threads of the wa, 
stretched ont lengthwise + 
‘Yu the middle of the shutt) 
cavity, called its eye or chan 
is enclosed the epoo!, which 
thread destined for the woo 

SIENITE is a granula 
sompound Took, consistin 
and hornblende, sometimes 
Titwe quartz and mica. Tb 
js the characteristic ing 
‘norves to distinguish sienite 
‘with which it has been sc 
Founded ; though the felds 
(generally red, is the tore | 
ftituent. The Egyptian si 

bot little hornblende, 
deal of quartz and mica, ap 
early to granite. It is eq) 
rous with porphyry; im 
Srprse, itis rich’ in eo} 
fangury, it contains man} 
and silver mines. 

‘Sienito forms a considen 
eentre of Staten Island, 
name from tho city of Syet 
uid, noar the cataracts of} 
this rock abounds. It 
‘bailding-stone, and was ir 

wntities from Egypt, by 
yr the architectural and & 
tions of their capital. 

SILICA and SILICON. 
Intoly ranked among the 
‘but ‘since the researches 
Berzelius, it has been trar 
‘chotnioal class of acids, 
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SILK. A fine glossy threed or fila 
ment spun by various species of cater- 
Pillars or larem of the Phalana genus, 

f these, the Phalana atlas produces the 

tent quantity ; but the Phalena lom- 

is thut commonly employed for this 
purpose in Europe. Tho silkworm, in 
its caterpillar state, which may be con- 
sidered as tho first stage of ita existence, 
after acquiring ite full growth (about 
three inches in length), proceeds to en- 
close itself in an oval-sliaped ball, or co- 
coon, which is formed by'an exceedingly 
slender and long filament of fine ycllow 
sill, emitted from the stomach of the in- 
rect: ratory to its assuming the sha, 
Of the chryealis and moth. In this latter 
stage, after emancipating itself from its 
silken prison, it seeks its mute, which has 
undergone a similar transformation ; and 
in two or three days afterwards, tho fe- 
male having deposited her eggs (from 
800 to 500 in number), both insects ter- 
minate their existence. According to 
Reaumar, the phalena is not the only in- 
sect that affords this matcrisl—soveral 

cies of the aranea, of spider, enclose 
their eggs in very fine silk. 

Rave silk is produced by the operation 
of winding off, at the same time, several 
of the balls or cocoons (which are im- 
mersed in warm water, to soften the natu- 
ral gum on the filament) on a common 
reel, thereby forming one smooth even 
thread. When the skein ia dry, it is 
taken from the reel and made up into 
hanks; but before it is fit for weaving, 
and in order to enable it to undergo tho 
process of dyeing, without furring up or 
separating the fibres, it in converted into 
one of three forins—viz. singles, tram, or 

inzine. 

‘Singles (a collective noun) is formed of 
one of the reeled threuds, being twisted, 
in order to give it strength and firmness. 

Tram is formed of two or more thrends 
twisted together. In this state it is com- 
monly used in weaving, as the shoot or 
wy 




















“Thrown silk is formed of two, three, or 
more singles, according to the substance 
required, being twisted together in a con- 
trary direction to that in which the sin- 
gles of which it is composed are twist. 
ed. This is termed organzining ; and 
the silk so twisted, onganzine. The art 
of throwing wax ori 
Italy, where it was 





tong, period. 
ilk is commencing to be cultivated 
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the most successful growers is Mr. By- 
rum, Brandenburg, Meade co., Kentucky. 

Experience hav fully proved that the 


climate of the United States. is as well 
adapted to the naturo and habits of the 
silk-worm and the production of silk, as 
that of any other country. Several va- 
rieties of the mulberry being indigenous 
in our soil, and those generally tised in 
the native country of tho silk-worm suc- 
eced equally well in our own soil and cli- 
mate. “Ienice, from the nature and ha- 
bits of the American people, we must 
soon become the greatest silk-growing 
nation on the earth. 

‘The first step towards the production 
of silk, is to eccuro a supply of suitable 
food for the silk-worm. 

Iaving tried all the varieties introdue- 
ed into our country, Mr. Byram finds the 
morns multicaulis and the Canton varic~ 
ties, ull things considered, most suitable 
for that purpose. 

‘At Economy, Pennsylvania, the rearing 
of the wilk-worm is now carried on to a 
great extent and moro sueresfully than 
in auy other part of the United States, of 
perhaps in the world. ‘Their houses re 
two stories high. The worms are fed on 
small trays ubout eighteen or twenty 
inches wide, and about threo feet long. 
‘They are wupported on frames or hur- 
dies one above the other, and are about 
six inches apart. When the worms are 
about ready to wind, they are trans- 
ferred to the upper. story, to permanent 
shelves, about 16 inches apart, whero 
they form their cocoons in hunches of 
straw placed upright between the shelves. 
The worms are cleaned at least once after 
every moulting, und after the last, every 
day. For this’ purpose they have nets 
wove or knit, of cotton twine, something 
larger than the size of the trays, with 
meshes of varions sizes suited to the ago 
of the worms. For the last age they ure 
about three-quarters of an inch wquure. 
These are used without frames. When 
it is required to remove the worms from 
their litter, the nets are laid lightly over 
them, and’ then plentifully fed. When 
the worms have arisen upon the fresh 
leaves, they are removed by two persons 

the net 
and transferring them to clean trays, held 
and carried off by a third person. One 
hundred thousand are changed in this 
munner in two hours, 

‘The silk-worm is u species of eaterpil- 
lar, whose life is one continual eucerssion 


























very extonsively in this country. One of | of changes, which, in due tune, bucomes 








a nt 
are termed ages, When it 
ed itis of a blackish color 
wards becomes lighter, va 
daily to different shades, at 
‘vurieties through every nge 
‘of the last, or near the tim: 
When it oreuines a grayia 
rept appearance. 
The following directions 
J. Mellannon, Homilton-) 
‘The raising of ‘worms, las 
this epuntry, and in 
First, have v 
fot Tet tiem hatch til wa 
in the middle of May. W 
lay on loaves, und move by 
paper by he leave! 
Ein ge too thik <a 
enough without covering t 
Ty with Jeaves. Move and 
every day, except when th 
Feed often with fies 
thom all the air you can, & 
niot blow away. After the, 
feed with short, tender bw} 
‘ly moved and spread) 
in the morning when the 
Af they are neglected whi 
necless to feed them whil 
All the diseases among 
aged by neglect, oF by Ik 
w close building where | 
enough pure air, After tl 
cond moniting, if they ure 
will cat the leaves so 
will need to be moved bu 
each moulting, and that s 
just before they moult; b 
ls become foul, movi 
means. 
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the best for seod. Tree ike oallers 


‘thera clean, 
ming on ther bat 


in ruminer, roll the 
Hieg, put it ina wi 
ao ice house on the ice; cover it 





Toons (am ounce of 





f thoy are. not thritt 





‘ectl the worms all they will eat 
wo atart. It is better to have them 





teat. 
operated from the 


thrown inte « boiler of hot water, for the 
of dissolving the gum, itoidy be 
lnessed with » brush, to wi 





through 

after which two of these compound 
threads are twisted together, and made 
filly ettained fiom atngle comping 
silk, obtained from a single 

ries’ from #00 to 690 3 and i ae 
been ostimated, that 4 Ibs. of esesons, 
tho produce of the labors ef 2,800 worms, 
who have consumed 168 Iba. of mulberry 
leaves, give 1 1b. of reeled silk, which may 
Ibpaoarververci AS, yu ll gee 


P Those cocoons. which have ‘been 

forsted cannot be recled, bat mi 

span, one of the breaks in the 
. 





read. jace of these balls, 
when eallod jleurvt. 
Reeling \s a branch of the silk business, 


which more properly comes ander the 
haud of mannfectaring. | very 
who angages in the alk onltoro, in order 
to avail bimeslf of an additional 
shoald provide his fmily with s suitable 
roel, by the aso of which, after m Yittle 
experience, he will be enabled to offer 
his silk in market, in a form that will 
groatly enhance ite valne, and much re 
duce the troable and expense of trans 
tion. Keols ean now be procured 
in almost any of the principal eities at w 
smal cost, or thay ean_be made By sy 
ingenious Turmor or carpenter. 
now uniformly used, is that known 
tho Piedmonténe. 

Ail attempts to improve thie reel in ite 
general principles, have filed. At Reon- 
omy, however, they hare made an addi- 
tion which may be found usefnl, Tt con~ 
ists of foro posi of whirls, made of wire, 
in the form of an aspel to a reel, about 
four inches long and wwo snd half 
incl at the ends, the wirds be 
ing bent in the middle, leaving them 
about one and a half inches cross from 
arm to arm, roaking the eirennference 
about six inches. ‘These whirls wre set 

i mo 

















of making the usnal number of turna 
or| around etch, thread, ae they pass be- 
tween the guides on the reel. With thin 
| arrangement, each threed is taken from 
basin and passed Uheoagls Shia Sard 
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of from 76 to 84 of silver, and 
Foard pda 





ee grav. 6, TWeoulee fom 
silver. 


ae 





Biemuth — 
be Mb, ual ‘or 14, wit wine oa 
iver alg th . 

and 


Ets fa brant redy dark red, or 

mate ime I, red, or even 

Stale rina Te erase 
Of forme. Its constifuenta are— 
eto eay cedure ross 16 


JIT ur from 11 to 14; and o: 
to 1, ‘The antinaoy, io 
in thie ore, is ite 


it ry eee in the 
Sain(@-Morio-anx- 





of sileer oren—All 
crea whieh eontein uiore than 7 Ibe. of 
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Cefh seen age 


rey eget 
pas at woul 


render the 
mdey oy 





Hel Jor aren may contain 4.0%. 

Un creeamn ited punt iv epamiaweniel 
ores are, A ir, silver, ant va 
silver, bismuth, snlphurets of 

copper, iron, Tead (nickel, cobalt}, 
ih several carthy minerals. Itisessea- 
‘that the ores to se hal 
cont ty 
itorder that they ty cena 
of sea salt in the o Tanta: 
as tnuch eblorine ax to cou 





and 4d 
‘and. upon that layer 


and 24); 
inito quanti of ‘snlt fs let di 
the requisite quan a 6 jown 


he 

tunnel ; 40 ‘ova: of Salt allotted 
owts. of ore, The heap rade 
4p with alternate strata te the desired 
ais! be aad well, pare, 


sont the Red 
‘and dried incessant turning over; 
then the fro ls raised 0 as to kindle the 
sulphur, and keep the ore redhot for ove one 
or two tro Keane uring whih time, dense 

v aren antimony, 
im ae ean - 
ation xt ins, wi oa earn ot 
. in This continues for i 


the object being now te devom 
tape this 


neon prodetion of sulphate tof nal, 





ges. Out 
‘bers oF soot cae of the farnaces, from 
24 to 100 ewts. of vre-dost are obtained, 
containing 16 lbs. of silver. “The dust is 








he fuer wd 
millstones.” ‘The ‘sto 
and make from 


Powder al 


Passed. through 
mill, must be a8 im 
fioar, e 





them, ing 
tight, are Put in gear wit) 
Machinery, and’ keer 





au] 


of lime: the process is reoommonded as 
economical. 

‘Till very recently, the only operations 
en for separating silver from lead 
in the English smelting-works, were tho 





‘was flouted off from the surface of the 
silver. 


2. Reduction of that oxide, commonly 


called litharge. 

8, Smelting the bottoms of the cupels, 
to extract the lead which had soaked into 
them, in a glassy state. 

Cupellation and its two complementary 

rations were, in many respects, ob- 
Jectionable processes ; froin the injurious 
‘effects of the lead vapors npon the health 
of the workmen; from tho very consid- 
erable loss of metallic lead, amounting to 
7 per cent. at least; and, lustly, from the 
immense consumption of fuel, ‘ms well ux 
the vast amount of manual Iabor i 
curred in such complicated operations. 
Tlence, unless the lead were tolerubly rich 











in silver, it would not bear the expense of , 


capellation. 
ent process Intel; 
br attinon, of Newcastle, is not at 
all L prejudielel to the health of workmen; 
it does not occasion 2 per cent, of loss of 
Jead, and in other respects is #o economi- 
gal, that it is now profitably applied in 
Nothumberland to alloys too poor in sil- 
ver to be treated by cupellution. ‘Thia 
process is founded on the following phe- 
nomena, 

After melting completely an alloy of 
lead and silver, if we allow it to cool ver 
slowly, continually stirring it meanwhile 
with a rake, wo shall observe at a certain 
period « continually increasing uumber 
of iinperfect little crystals, which may be 
teken out with a drainer, exactly as we 
may remove the erystuls of wen walt de- 
posited during the concentration of brine, 
Or those of sulphate of soda, us its agi- 
tated solution cools, On subinitting to 


introducod 








analysis the metallic crystals thus eepa- | 


rated, and also the liquid metal deprived 
of therm, we find the former to be leul 
almost alone, but the latter to be rich in 
silver, when compared with the original 
alloy.’ The more of the erystalline J: 
ticles are drained frum the inctallic buth, 
the richer does the mother liquid become 
in silver. In practice, the poor lead is 
raised by this incanx 10 the standard o 
the ordinary lewd of the litharze works ; 








and the better lead is made ten times | 


richer. This very valuable alloy is then 
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submitted to cnpellution ; Irut as it con- 
tains ouly a tenth part of’the quantity of 
leud subjected to crystallization, the lors 
in the eapel will he obviously reduced to 
one-tenth of whut it was by the former 
process; that is, xe 
cent. inntend of seven. 

‘Mr. Jolinson proposes to treat the alloy 
firet with nectic cid to lessen the quan- 
tity of leud, and then cither melt it or 
subject it to cupellation. 

‘he treatment of the compound ores 
of silver is usually accomplished either 
Uy roasting or amalganution. A consid- 
cfuble quantity of silver is obtained trom 
argentiterous guleua. In fact, ulnoxt 
every specimen of native sulphuret of 
Jead’ will be found to contain traces of 
this metal. When the proportion rises 
to acertain amount it is worth extractit 
‘The ore is reduced in the usual manner, 
the wholo of the silver remaining with 
the lead ; the latter is then retwelted in o 
large vexxcl, and slowly allowed to cool 
until solidification cominences; the por- 
tion which first erystullizes is nearly pure 
lend, tho alloy with rilver being more 
fusible than fend itself, By purticular 

ement this is drained away, und is 
found to contain nearly the whole of the 
silver. ‘This rich mass is next expored 
toared heut on the shallow hearth of a 
famace, while the stream of air ix allowed 
to infringe upon 
takes place with great rapidity : the fused 
oxide, of litharyr, Iningg constantly awept 
from the metal’ by the blast. Wheu the 
greater purt of the lead hus been thus re~ 
moved, the residue is transferred to shal- 
low dishes made of houe ash, and gui 
heated, ‘The last of the lend is now oxi- 
dated, ‘and the oxide sinks in a melted 
tate into the porsus vessel, while the 
silver, almost chemically pure wid having 
a brilliant eurtuce, rewains behind, 
Crrentatios,) 

When silver is melted in open vessels 
it hus the curious property of absorbing 
oxygen, whieh it gives ont when it 

is. "This is the ewure of the appe 
ular erystallization wh 
chen hastily cooled 
Ree evntage of copper entirely prevents the 
titect. The only pure uckly whieh uct 
npon silver are the nitrie aud sulphurie. 
‘The nitric acid disaches nilver without 
the aid of h nitrous gue is evolved, 
und a dense colorless eolution 
them whieh tabnlar erystule ot 
xilver may ho produced hy evaporation, 
‘These crystals are anhydrous, und cousixt 
of 118 oxide of ailver and 54 nitric acid, 
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and printing upon exrthenware, 
lied to noveral other in 
‘The nest smalt 
lass with oxide of cobalt, by 
‘ery deep bao corapeund 38 ob 
which, when fincly powdered, 
acquires a beautiful azure eolor. Com 
moa amalis are by fusing anix- 
‘sand, and peatlasb. 
In' modern times uhedd 


i 
Pat 












green cer 
various parts of Europe, Asia, and Anie- 
rica; but particulary ih the Ural eoun- 
tains, and in the mines of Chili and 


Mexivo, 
SMELLING SALTS are nsunilly either 
Ponte. Take a 


mariate of ammonia, rub them well to 
getlicr, and the pungeut amell of aromonine 
sal eat! will be givet off; then bot, por- 
fusno it, anil cork. ‘Tho chlarine of the 


sul-ammoniao has a 





seve wom es 4, couse 

soap apa. ‘The raatariala 

in the unnnfactare of white 
carbonate 








ao 
genernlly olive oif and : 
‘the latter is rondored canstio by t 
f quicktime, ‘A 
i a ‘ 
portions of stronger 
added, till the soap, 


tho grandla- 


of tho soap: 


onre at rest, wo that the soap 
complet 2 dso Whoo it is perfoot 
wooden 


it | is put frames or 
and when atif enough to. be handled, 


i eat inte oblong slices and dried in 
Perfames are ocoasi 


airy room. 
(sdded, or various coloring matters 













nacd, a large addition 
i h 


parden the s 
Unbly by the tr 


Yellow soap has a portion 
to it. Soft soaps are gener. 





jellies when concentrated, 
Gnally known under the i 
doe. "When carefully evapc 
Temains in a gelatinous 
forms, when dry, the arti: 
the name of traneparent 000 
‘The earths and common a 
form insoluble soaps; and 
theso ure precipitated whe 
metallic salte are added t 
It ia the sulphate of 
Donate of lime in common 
which thus render it unfit 
and give it what is termed & 
"upon this principle, a spirit 
of soap is 8 simplo and vs 
the fitness of any river or 
for the purposes, of tho le 
merely renders the water 
escent, as is the ease with r 
soft waters, it may be used 
bat if it become milky, it 
hard to be convenienily en 
when one washes thenkin wi 
the soparation of the insolal 
soap fs extremely disagree 
heres to the skin, and so 
cleansing it. 
‘The chemical nature of 
laboriously examined by © 


disappears, being converted 
NYkice Wduealeed ia ee wae 











oxide of eodium, ovnsiste of 1 
wt of wodiam==4. and 1 of ©: 
‘The equivalent of sia. t 
12. The coumercis! sienani 
are chieds supplied fr: 
the cumbustion of marine vege~ 
ich as common sea-weei aud 
eda, whic faruieh tie iru 
ealled Felp and tarda; ati 
sition of common eatt 


















a 
Smrbonite of cada 
Briamatie erpetie, composed 
22 carbonic acid-++r! water. 
‘ein their water of crystal 
150°, und it may be entirely 
They eto 
Sulpuate of 








tale are constituted sf 2 dry rul- 
id. 80 water: they ure cEcresvent, 
Ble in about tree parts of eid 
When sodium is intrudaced i 

1 it immediately combines w 
chloride of » common 
heated in the wus, barns very 
24 parts of sodium comiine wit 
dlorine to form é parts of this 
ntand well-known ootnjoi 
When elilorine gue is passed int 
solution of cunstic muda it is at- 
ing and disin- 
neal, which hws 
led Luburraczue's dieinfecting dla 
























ie Sodu—Hyplrate of Snla.—Na0, 
his substance is prepared in 
by decompo-ing a romewhat 
olution of carbonate of nuda by 
of lime: the description of the 
employed in the cuse of hydrate 
h,and the precactions necessary, 
ord for word to that of soda. 
volid hydrate in a white, fusitle 
ce, very similar in properties to 
‘of potash. It ix deliquescent. 
-s up again after a time in couse- 
of the absorption of carlunic 
the solution is highly alkal 
dwerfal xolvent for auiinal mutter; 
ed in large quantity for making 








soda may te rouge cy « 





The streng? 


zeet 
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Carlonate rt So 
mate Of mela Wis 
ined fren the » 
s. sueh as 










Urpene, were af 
Chesatem The ® 








is called ew 

Carbonate of sla isnew manufactured 
common salt, 
ola, by a pro” 
towing is wn ont- 














line— 

‘A charze of 600 Iba. of common salt is 
placed ujem the hearth of » well-heuted 
Teverberatery. furnace, and an equal 
weight of walphurie acd of sp. gr. 18 
youred upon it thronzh an opening in the 
eof, and thors wled with tho 
salt ydrve ngaged, 
















vacid gas 
which is usnally allowed te cseape by the 


chimney, and tle sult is e-nverted into 
sulphate of soda. ‘This part vf the pro- 
cers takes for complet, 
Hours, and requires inch care 
‘The sulphate is next reduc t 
der, and mixed with an equal weight of 
chalk or limestoue. and half as much 
smell coal, both ground or crushed. The 
mixture ia thrown inte a reverberatory, 
furnace, and heated to fasion, with con- 
@ewt. ia about the quan- 
u at once, When the ve 
composition judged complete, tl 
melted matter is faked from the famace 
Into an iron trough, where it ie ae 























oor). 
carbonic acid. This gas is convered by 
pes into the veate containing the water 
to be impreguated, into which it i driven 
with 60 much force, and under xo great 
Pressure, that a lance proportion of the 
in absorbed and retained in solution 
the water. When the pressure is re- 
moved, as when the water isdrawn from 
the fountain, the extra quantity of gas 
held in olution previously, esenpen. 
+ Bakewell’s apparatus conaiate of an ex- 
ternal casing of a cvlindrical form, with 
spherical ends, inade strong enough to 
resist a prestare of veveral atmoxphercs. 
There in a partition about_two-th 
from the top of the vessel. The hottom 
part ix a receptacle for the chalk, or other 
suitable material, and water from which 
the carbonié acid gas is to be generated: 
then there is a vessel containing diluted ; 
sulphuric or muriutic acid, which passes 
gut in small quantities. es require, inte 
the vessel. When the chalk an’ acid 
receptacles are to be supplied with those 
ingredients, the aparutus is to be turned. 
‘on its pivots to » horizontal position, 
‘The apparatus is then to be put into vi- 
Dration on pivots, hy which tho chalk and 
water will be effectively agitated by the 
motion of pemtulamn, while,» snail 
portion of acid will escape to keep 
the generation of the jax as it passes 
to the water, which ‘will, at the 
time, by the Vibration of the apparatas, 
be thoronghly mixed with the gus us it 
escapes into the water. 
SOLDERING, is the process of uniting 
the wnfices of metals. by the interven- 
tion of a more fasible metal. which heing 
meltel upon each surfuce, serves. partly 
by chemical attraction, anil partly by 
hesive foree, to hind thetn & 
‘The metals thus united may Le ¢ 
the same or dissimilar; but the nniting 
metal mnst always have an affinity for 
both, Solders must he, therefure, selected 
in referenoe to their appropriate metals, 
Thus tin-plates are soldered 
alloy consisting of from 1 to? parte of 
tin, with 1 of leal: pewter is scldered 
with a more fusible alloy, containing « 
certain proportion of hisinuth adled to | 
the lead and tin: iron, copper. and brass j 
i 


























































are roldered with apelter, an ulley of zine 
and copper, in neurly eqital parts: silver, 
sometinies ‘with pure tin, but yenerally 
with silver-solder, an alloy consisting of 
5 parts of wilver, 6 of bras. aul + of 
zine; zine and lewd, with an alloy of from 
1 to® parts of lead with 1 of tin; plati- 
nom, with fine gold; gold, with an allo; 
of xilver aml gold, of of copper and gold. 
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For the simple solders, each of the 
metuls nay be use, according to the 
nature of that which’ is to be soldered. 
For fine steel, copper. and brats work, 
gold and silver may be employed. In the 

. however, iron is suldered with 
brass with tin, 


















clases, hant 
he hard solders are ductile, 
hammering, and are com 
ane an 
ered, with the addition of some 
other, by which a yreuter degree of fu 
bility is obtained. 
‘The lunt soller for goMl ix 
from eld utel silver. or gold an: 
1 silver. and copper. 
1 solder fur adorn ix prepared 
I parts of silver and frase, 
ier of fusion by one-vix- 














Pend 


copper 










teenth uf zine. 
The hard solder for brass ix obtained 








from heues, mixed with n sixth, or an 
eighth. or even one half of zine, which 
may alo be used fur the hurd solder of 
copper. It ix sold ina grunulated form, 
under the name of ape ltr msl 

oft soldene melt 








ci, Uf thin 
owing tnixtares :—tin 
equal parts: of atill easier 

isting of bistuuth, tin, 
redqal parts: one or two parte 
of bismath, of tin, and lewl, each one 
part. 

Tn the aperution of soldering, the sur- 
faces of the metal intended to he joined 
munst be made very clean, ane applied to 

nd i to secure them 

f The seller 
n the joint, toxether with sal- 
ammeniae and borax, or common glass, 
aceording to the degrees of hext intended, 
and these wlditions defend the metal 
from oxidation. 

Glaziers use resin; and pitch is some- 





























times employed. 

Tin foil, applied between the joints of 
fine brass work, first moistened with a 
strong solution of sul-ammenine, mukes 





an excellent juncture, cure being taken to 








avoid too much heat. 

Tn joining leal ylstes together, wher, 
solder is olyjectionable, owing to corresion 
occurring, after the surfuces have been 





cleaned, they ure tnited by melting their 
edges toxether with the blowpipe. oF by 
pouring a band of melted lead along the 
two edges placed in apposition. Chloride 
Of zine in solution is now used ax the 
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‘The Mediterrancan at one time farnish- ide of mannan 
ed all the sponges used in Europe. aud of whit pennded, and one of red. 
the very finest are yet flahed up uround lead, m vel and ground. Or gold 
the Inles of Greece. Gur finest sponges purple .Cascius’> purple previpitate: with 
sell at a very high price, citlor ver revinuly fared, with tet 

STAINED GLASS. Cader the head times its weiht of a thnx, consisting of 
of Giass Parxrrvo this subject hur been * ground quartz, 
already noticed, The following detuily melt 
areaiilitional. The blues of vitrifled en 
Tore are all obtained from the oxide ot 
cobalt. Cobalt ore :sulphuret being well Ml in any 
rousted at a dull red heat. to dissipate ail reget, iu proper proportions, The preci 
the eniphur und arveni¢, is dirsolved in pitate ts fw mised with Hux andl face 
somewhat dilute nitric acid, andafterthe — STARCH i« a white palverulent snb- 
addition of much water to te vaturatedl stance. eotnpored ti itin 

Jation. the oxide in precipitated Ly ear- ‘ 
bonate of soda, then washed npn u Biter, i riba 
and dried. The powder is to be inixed 
with thrice its weizht of saltpetre: the 
mixture is to be detlagrated in acrucible. | particles 
dy applying a red-hot it, then 





one of zaffre, ten 









































































anil varies me 
of ite mieroses 
wi in some plant 













Copeeed tothe heat of i e ecdngh, cousiste of spherical particle: 
fd dnicd, Three parte of t inde wre WHC in diameter: ated in others 
to be mixed with aflux, en of white of ana OF gag of an inch, 


sand, borax, nitre, and alittle cludk, ani ovcurs—l. in the seeds 
fected to fusion fur an hour, and’ then 

ground down into an enamel powiler for 
use. Blues of any shade or intensity ay 
be obtained from the above, by i 
with more or lexs tux. 


ali the aeotyle- 
re th 

af corns, ane thine of at 

2 in the routed peren 
alot pe an anneal ste 








Toots. w 
in the ty 
the Canralentia be 
Helianthus tularead 





is made in Bohemia b; lowing prim 
cose, chr 
uran-glimmer, in fine powder, bei 
roasted, ani disslved in nit 

filtered welution is to be treed tran any 
lead present in it, by the cutitivts wld 
tion of dilnte aulpliirie ail. Tue 
green solution is ty be evapemute 
eas, ans the muss ignited til it beomnes 
Fellow. One part of this oxide is tu le 
mixed with $ or more parts of a dux, 
consisting of 4 parts of re: 
the whole fu 












Yeon distil 
wheat, that 
eu sturen, 


















ener Mtween, 
twles 
t 


well with 
of 
0: 
a 
with thrice ite weight of « fix, 
ing of 4 parte of red jewl ar 1 part of 
ground flints fused int z y 
glass; the whole is now 1. Ordinary » 
afterwards reduce to a fine javier. tracted front t gz grains: 

Violet.—One part of calcined black ox- | wheat, rye, barley, cats, buckwheat, rice, 

258 
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cold antarated solution; for | p 
about 20 of water 
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must be reduced to a fine pulpy state, as 
im th if rice, above 
in the cise of ‘proceeding as 


For the manufacture of starch from the 
Potato 


seo 
corn lclds, over 70 percent. 
oe wach. The ox 
from corn is an extensive in 
oine districts of this country. 
‘There are several other varieties of 
ntarch, which are 0- 


ol 
their so 
muy be readily nscertained. 
Surch, from whatever source obtained, 
inn white soft powder, whih feels crispy, 
like lowers of sulpbut, when preted <4 
fingers; it ia destitute of taxto 
the atmos- 








ieroscope,. and =. di 

Biasalp mlaromete ‘of Tully. 
For the 

starch 
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4 
oh 
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i 
E 
fff 












fiente of alumina 
oxides of iron und 





ed from garnet by 
RSTEAM, 1. Th 
. 1. The vay 
rm fitid 
‘water to the boiling 


water fn an open vesrel is 
temperature of 212°, or t 
globules of suoam « 
abd the oohtinued spplia 
continued apy 
ren thougi incroned id 
only canse more 
formation of steam, 
Porto the whole of hee 
Taising the temperature o 
this case, all the ‘heat, whi 
the waters solely employe 
Ing, I into steam of the ta 
water. But if the \ 
fined {n a strong clove vease 
the steam which it prodt 
‘brought to any temperaty 
steam at 212° occupies near 
the space of the water from 
generated, it follows that, 
it must exercia 
lastio or expansive force $ 
also be shown to be pro 
{te temperature. When the 
ie considersbly sbore 2134 
under euch  cireo 








ture is equaf to that of the, 
(OF 15 Iba. on the eanarn in= 


ore] 


de of the 18h century, the celebrated 
Watt applied himself to the improve- 
ment of the steam-engine. and by various 
experiments determined the relative vol- 
umes of steam ox commonly need in 
steam-engines, and the quantity of heat 
absorhed in evaporation and evolved in 
condensation. About the sane period 
Dr. Black was engaced in his well-known 
investigations respecting the phenomena. 
of heat, and had discovered the pheno- 
mena and found the theory of latent 
heat, which served to explain the effects 
which Watt had also observed. ‘The re- 
lation between the temperatures and 
ressures of the vapor of water was 
letermined by Dalton, and confirmed by ' 
Prof. Robison, Ure, South- | 
ern, ‘The discovery of the | 
law’ in virtue of which the pressure of | 
all gates and vapors increases in propor- | 
tion to their density at a given tetnpera- ! 
ture was due to Mariotte, and is known 
us Mariotte’s law. The discovery of the 
remarkable fact that all gases and vapors, 
receive the same increase of pressure or 
volume for each devree of temperature, | 
was first dixcovered by Dalton; but was 
immediately afterwards discovered also | 
Gay-Luseac, who was not informed of 
Iton's proceedings, The most i 
portant course of experiments which has 
since been made were undertaken by a 
committee of the French Tnstitate, co- 
siting of MM. Prong. Arago, Gerard, 
and Dalong. in consequence of an appli- 
cation frem the French government to 
the academy to point out the best incans 
of preventing accidents from the burst- 
ing of the boilers of xteam-enyines. The 
experiments were conducted chiefly by ; 
Arugo and Dulong, and were certuinly 
not only the most delicate as to their 
management, bnt the most hazardous | 
which weience and art owe to the conraze 
and zeal of philosophers. Steam wus 
laced of sufficient presanre te force 
‘a column of merenry upra gles tule to 
the height of nearly 43 feet: an atmos | 
fared by a column of; 






























arta, a remarkuble employment of steam 
is in distilling substances at a low tem- 
pemtnre, which require a high tempers- 
fare without its use. Turpentine, vine 
gar, and charcoal may be mentioned. The 
following table exhibits the temperatures 
and corresponding presenres of steam as 
determined by these experiments, up to 
fifty atmospheres. 
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STEAM-CARRIAGE. A name nsual- 
ly applied tu locomotive engines adapted 
to work on eonmon Toads, 

The principle of the constrnction of 
there is in the general condi il 
to that of the Jocunet 
railways (ae Leowortve Es 
¢ engine adupted 
mnnst huve the same power, with a much 
Jers weight : of in «ther words, the ratio 
of the weight of the engine to the ¢ 

eer of the boiler ix much les 




















ly acts either directly on the wheels, und 
causes thein to revolve, and thereby: pro- 
pels the carriage: or it ucts on cranks 
F.rmed on the axle of the wheels, und 
the wheels being keyed upon the axle 
are compelled to revulve with it. In 
either ewe, the revelation, whether of 
the wheels or the axle prinliced hy « 
connecting red jointed on the end of the 
iston rod, and receiving imotion from 
the piston rod. ‘The wheels are generally 
driven by two pistons working in two 
eslinders, #0 that one is at its dead point 
when the other ix in the pasition mest 
faveruble for ita action. he arrange 
inent of thie part of the machinery being 
similur to that of the railway locomotive, 
need nat be here more fully described. 
The steam-carriazes of different pro- 
jectors differ one from another, chiefly 
im the boilers, aud in the apparatus for 






































door 





pace 
j and the tubes form 
the furnace were insertec 
cylindrical vessel, extendin 
ner across the front of the 





and ¢ bell 

‘condueted above the tubes 

roof of the fireplace, befo 

the chimney, steam 1 

in the tubes, which by ite I 

ed from them to the eylindr 
tendit the fir 





tity of water. Tho tubes sur 
expand 


posit which ‘may be left in 
‘water evaporated in them. 
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‘The fire-tubes are now increased from ' which have resulted from the application 


100 to 150 of 1, 1°5, and 3 inches diame- 

ter, v0 that no ‘heat is lost, and the water 

is everywhere in, contact with the pipes 

filled with excited air, which, in all casos, 

in the means of transinitting the inution 

of fixed oxygen to bodies within its 
current. 

For security, also, the steam is confin- 
ed within plates, x0 that their reduced 
strength is constant satcty-valve. 

The crank, connected with the whee's, 
makes a revolution at each stroke of the 

ston ; hence, the velocity is governed 
the mpid ‘generation of steam, and 
thinis as the heat. If the wheels are 5 feet. 
or 16 roand, 16 into the: strokes per: ‘minute 

expresses the velocity on leve! round. 
The first actaal 
working steam engine of which there is 
any record, was consirnct- 
ed by Capiain Savery, an Engii«hman 
to whom a patent was’ granted for it, in 
1693, These engines were emplored to 
mise water by the expansion and conden- 
sation of steata, and were only pumps. 
The steam engine received great im- 
provementa from the hands of Newoo- 
men, Beighton. Blakes, and others. trom 
1705 to 1710. Still. however. it was im- 
rade in its constrnction, atv 






































year 17 
The numerous and vital improvements 
introduced by him, both in the cou 

tion of its mecbaniam. and in the evn’ 
my of ite management, have renered 
the steam engine at once the mest pow- 
erfal, the most easily apptiel and rezs 















ywer of the steam is 
the form of the enzii 


enerey is asas:. 

ree Butek P- 
Eioned to the promote fe 
ares of the pistur at. ve 
which it moves. Tne stcpendousedecte 





of the power of steam in recent times, 
are striking attestations of the iinmense 
value of the inveution, By the azency 





of steam, the seas are now navigated in 
defiance of wind and tide; the earth is 
made to 





up in lavish abundance its 
minerals; vast marshes aro 
and land before barren rendered 












fruittul : 
clover 





Leomfort arc eli 
tions of human indast 
brought into requi 
is widely seattercd 
leswened by velocity 
ae iteelf becomes more precioas. Thus 
by infinitely enlarying the sphere of n-e- 
action seer War nsefist be 
tore, ant by i 
what previou: 
the few. this agent has wrong} 
of aspect in kingdom 
and in the individual relat! 
to an extent so wide, 


new combina 
and ingenuity 




























ety, 
nd in atime Bo 
f the wore beans 

















‘scription of the 
2 comntnonly in 
Lgudleacti Condensing Steam-En- 
ao In that which ip 


hw moveabe pistols Fin driven 
downwards by the force of 
bye bier placed near 





nto a work 
by means of a 
tonnartinay rly 
ek, fren ws.ieh 


ing team Wf, whic 
y tar US raed 
ones a dyoaeh 








an as. 
ba impared to the fiy-wheel, zt 
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finder, from whenos it acts on the un- 
Gareide of the piston at a. pre-sure of 
2000 Ibs. on the inch. ‘The cylinder is 
about a 15-horse-power ; the piston onl 
six inches in diameter; and the lengt! 
of stroke only 20 inches. 

Palmer's apparatus, a5 well as Brun- 
ton's, consumes the smoke, or supplies 
sufficient air for the purpoxe, either by 
condensation or exhaustion, turning from 
Fight to left oF left to right. 

y plaving vune-wheels within the 
ney of the boiler of a small steam- 
engine, the smoke and hot sir is return- : 
ed throngh the fre and pasted down- | 
‘wards, in a current, towards the ground. | 
Sometimes an air-pump has been used | 
instead of a fan, and no chimney ia re- | 
quisite; hence steam-carriages emit : 

















smoke. 
Non-condensing Stam-Engines, The 
form and structure of non-condensing 
engines differ in nothing from that of 
double-acting condensing engines, except | 
in the absence of the condensing appara- ! 
tun; that is to say, the condenser, the air- 
pump, and the cold water and hot water 
pamps. Thesteam, after it has impelled 
the piston, instead’ of being conducted 
toa cold vessel to be condensed, is sim- 
ply allowed to escapegnto the atmosphere, 
and ix commonly ej€cted into the chim- 
ney of the furnace. aa 
‘he operation of such a machine in ex- 
tremely simple. The valves by which 





the steam is admitted to, and allowed to ' 





escape from the cylinder, are exactly wi 
lar to those of the double acting engine. | 
In the down stroke of the piston, the up- 
steam valve being open, admits steam 
the boiler above the piston, and the 
lower exbausting valve allows the steam | 
below to excape through atube which , 
leads to the chimney, up which it rushe 
Inthe up atroke, the lower steam valve 
eing open admits steam from the boiler | 
below the piston, and the upper exhunst- | 
ing valve being open allows the steam 
above the piston to escape to the chim- 


"Ye ae evident, in such a machine, that | 
the pi-ton is always resisted by the pres- | 
sure of the steam escaping to’ the chim- 
. As such escape cannot be effected 
axcept by steam of greater pressure than | 
chat of the atmosphere, it follows that | 











he piston is always resisted by a force 
jomewhat greater than the atmospheric 
wrexsure. ‘The steam which urges the 
daton is, therefore, ouly effective by the 
xoess of its pressure above that of the 
scaping vapor, which may bo taken at , 
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abont_ 14 Ibs. per inch, but which varies 
in different engines. 

As the steuin used in non-conden 
engines must of nece-sity have a 
ware considerubly exceeding that of the 
atmosphere, sach machines have been 
generally called high-pressure engines ; 
while those which condense the steam 
have been, on the other hand, called 
Ime-pressure engines, These terms are 
not, however, correctly expgessive of the 
nature of these engines respectively. 
Since the pumps of the non-condensing 
engine are dispensed with in this, the 
beam may be so likewise, and a still 
farther simplification reanite from an 
cacillating movement given to the cylin~ 
der; snch ure termed eibrating engine: 
and are successfully used where space i 
Timited as in marine engines. Many en- 
gines in which condensation is used, 
expecially those in which the expansive 
principle in applied with much effect. are 
worked with steam of a high pressure, 
not anfrequentls with a presanre amount- 
ing to from two to three atmospheres. 
Itis, therefore, not correct to call such 
machines low pressure engines. It_is, 
however. trne that engines worked with 
ont condensation must, of necessit 
worked by steam of a pressnre which 
generally called high presew 

‘Au improvement in oscillating engines 






































‘has been introduced, which consists in 







e xubstitation of a’ circular valve for 
ordinary slide valve, thas dispensing 
with eccentric ynides, which renders the 
engine lest complicuted, more easily 
managed, a8 one lever suffices for ure. 
It in expecially applicable to small river 
boats. 
All locomotive engines, without exee 

tion, used on railways or common roads, 




















are ressure non-condensing en: 
gines. (S¢ Locowotive Exuise, and 


Straw CARRIAGE.) 
pressure non-condensing engines 
are almost universally used fur inland 
nat the West and South, 

‘The accompanying engraving repre- 
sentsa vertical high-pressure engine, not 
‘occupying much xpuce, and adapted for 
Printing or manafacturing purposes. 

Rotary Xeam Engine —This term is 
sometinies applied to the donble-actinj 
engine working a crank and fly-wheel, 
as distinzuishing it trom the single-act- 
ing engine used for pumping. But it is 
more properly applied to an engine in 
which a motion of rotation is produced 
immediately by the action of steam, 
without the intervention of such mecha 
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unless steam be used of a greater 
sare than is * adopted in low- 
ure engines. It is a it 
Eiar with ah equal volume of qhinder 
greater length of stroke should be given 
Then the expansive principle ia used. 
The mechanism ly which the expan- 
sive principle is brought into practical 
in, consists merely in the adapta 
r 








rati 
of valves or slides, which shall stop 
the admission of steam when the require 
fraction of the stroke has heen made. by 
the piston, hut which shall leave the 
commanication with the condenser open 
till the stroke is completed. If separate 
valves be used, this is accomplislied by 
adapting the pins or other mechanistn 
‘which they are worked to open and 
them, independently of each other, 
at the proper times. If slides be 
it Is effected by ing the form an 
apertare of the slide, wo as to cover and 
taocover the passages to the eyiuder at 
r times. species of valve, 
and'each form of slide or cock, has its 
wn pocaliar provisions for accomplish- 
thin 


jing Steam Engine, — When 

the steam engine is applied to the pur- 
of pumping water, which in the 
Brot peridds of it invention was its only 
ical application, the force which it 
Gxerte is only required in raising the 
Pomp, rods with their load of ‘water 
jeir own weight being more than suti- 
cient for their descent. As the pump 
rods are attached to the working eud of 
the beam, the force of the steam ia only 
required to draw up that end, and, there- 
fore, to draw down the end at which the 
steam piston is attached; thesteam, there- 
‘being only required to press the pis- 














ton downwards, it is not adinitted from the 
boiler 

desoril 

the double-actis im 






down stroke of the single-acting engine 
the performance of the machine ia pre- 
cisely similar to that already described ; 
steam is admitted through the upper 
steam valvo above the piston, while the 
space in the cylinder below the piston is 
Kept in free communication with the con- 
denser by keeping the lower exhausting 
valve open. ‘The operation, therefore, 
of the upper steam valve, and the lower 
exhausting valve, is precisely the same 
as in the double-acting engine. When 
the piston has reached the bottom of tho 

linder, the two former valves being 
Sosod, a valve callod the equilibria: 
valve is opened, by which a free commu- 
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nication is made between the topand the 
bottom of the cylinder: by this meann 
the ‘steam which fills the upper purt of 
the cylinder, being allowed to flow equally 
to the lower part, will press with the 
‘same force on both sides of the piston, und 
will, therefore, huve no tendency whatever 
to moveit. Under these circumstances, 
the preponderating weight of the pump, 
rods suspended irom the uther end of 
the bean will draw the piston to the top 
of the cylinder; while it is ascending 
the steam which was above will puss 
through the equilibrium valve below it 
‘and when the piston ine reached the top 
of the crlinder, the cylinder under the 
piston will be filled with the suine steum 
‘which previously hed driven the piston 
own, 

















a the occurrence of the next down 
stroke, the equilibrium valve is closed, 
and the upper steam valve and lower ex: 

ing valve are opened; the steam 
Pressure acta above the piston, and a va- 
caum is produced below it, and the pis- 
ton descenda as before. 

Atmospheric Engine-—The engine x0 
coiled wus tho first furm of steam engine 
which was ever brought into extensive 
and durable practical application, and in 
districts where fuel is cheap and abun- 
dant the simplicity of its structure still 
Keeps it in partial use. Steam, in the 
atmospheric engine, is only used a# an 
agent for the production of a vacuum, in 
order to give effect to the atmospheric 
pressure, - It was originally only used for 
pumping water. i 

‘The atmospheric engine, which is only 
applied to pumping, consists of a eylin- 
der open at the top, having a piston 
which moves in it air-tight and steam. 
tight. ‘The piston is thus muintained b; 
being lubricated by oil or melted tullow 
poured above it. Supposing the piston 
to be at the bottom of the cylinder, steam 
is admitted from the boiler by a proper 
valve. This steam, having a pressure 
not inuch exceeding that of the atin: 
phere, will balance the pressure of the 
atmosphere above the piston, and will bo 
sufficient, also, to overcome ‘the friction 
of the ‘with the cylinder. Under 
auch circumstances, the’ preponderatiny 

ight of the pump rod at the other end 

beam draws the piston to the top 
eylinder, in the same manner ax 
the piston is drawn up in the singlo-act- 
ing steam engine already described. The 
piston being thus suspended at the top 
Of the cylinder, the valve odmitti 
stoam from the’ boiler is closed, an 
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only were used, the motion | contraction and wneqnal expansion by 
Bon edeld bo unequal, being | means of flame kindled with omkum after 
d'when the piston is at the mid- 
yatroke and slowest at the ex- | been attempted, with 
‘Tho bent method is that o1 
am engines used for navigution | thut ix, discharging by an inferior # 
ther condensing engines of uun- | cock u certain quantity of the eoncentrit- 
ag engines. If the lutter’ are | ed water by the presiire of steam, after 
um must be used having s pres- | the admission above of an cyvivalent 
‘e the atmosphere of from 15 to | quantity of sea water of ordinury <lennity. 
Tequare inch. Boilerwin which | A certain preventive would be the sal 
Toduced under this pressure | stitution of ditlled of rain water in the 
red in Europe so unsafe, that | boiler for sea water. But in sea steam- 
densing engines with low pres- | ers, in which sea water is uxéd, or any 
ers are almost universally used | water containing sulphate of lime, the 
ation. On this continent, how- | prevention of deposition may be effected 
B-preseure builers with nop-con- | by keeping the water ut that degree of di 
anggines are generally used. Tution at which the aulphate of lime is 
rangement of the parts of marine | not separated from the water in which it 
is ditferent in several respects | in divnolved. Sulphato of lime in hardly 
| less soluble in water saturated with com- 
mon salt than in perfectly fresh water. 
‘The great object in sea steamers ix to 
‘economize the escape of water in the form 
of steam, and thereby heut and facl, also 
to ure fresh water as much as possible, 
and to avoid using sea water near coastn 
eceasary. The paddle shaft be- | and parts of sear where eulphute of limo 
little below the deck, the work- | is most abundant. 
1 and connecting rod could not | ‘The method by which the water in the 
‘above it. Two beans aro used | boiler is prevented from being over salted, 
laced on either side of the cy- | hax been usually *> discharge intotheneaa 
These have a common centre | certain quantity of oversalted water (called 
ation, which is placed near the | brine), and to supply its place by sea wa- 
the engine. At the one end, | terintroduced thrigh the condenser, and 
m the crosehead of the piston are | which, being mixed with the condensed 
od with the beams: at the other, | steun, ix rather less salted than ordinary 
the intervention of a cros-tail, | nea water. To etfact this, cocks, called 
‘ecting-rod is sttached, thus com: | Wow-of cocks, are placed in the lower 
he connection with the crank. of the boiler where the brine collects. 
8 eea water is used in the boilers, ‘he pressure of the steam is sufficient to 
‘ater evaporates the salts aro de- | force the lower strata of water out throngh 
in an insoluble form on the inner | these cocks when they are open, and 
sf the boiler, forming a crust diffi- | this process is called Blowing out. "It is, 
emove, and’ causing loss by pro- | or ought to be, practised at wuch intervals 
the heat reaching the water in | as wilf prevent the water froin becoming 
er until the metal is heated very | over xalted. 
2n explosions are liable to occur. | The improper observance of this pro- 
avy, on the best method of pre- | cess is attended with injurions effects at 
the incrastation in the boilers of | rea. If too much wuter be blown ont, a 
zavele, suyn, it is principally crys- | proportionate loss of heat and waste of 
2 structure. composed chiefly of | href is incurred. Itinsnfficient water be 
tof lime. ‘To prevent the deposi- | blown ont, inerustat 
the mcrusting matter, the uddi- | its injurious couzeqne 
‘nurinte of ammonia and sulphate | Where there ix plenty of builer-room 
onin have been etnployed, but | no boiler is like the long eylinder one 
at The introduction of a | with retarn fines, It is the anfest and 
yuuntity of sawdust or tullow, oF For compactness the tubular boil 
ire of tallow and. plunbago, to heat, Int then it neods pre water, 
close adhesion und the more easy | for it has wo many joints that it i diffionlt 
on of the inerusting mutter by | to preveut leukave, owing to the expan- 
on, using a chisel hanmer, or by | sion and contraction; incrustations are 










































takes place, and. 



















than in the common boilers; 
remedy is carcfulness on the py 
engineers—when this is want 
there is danger. 

‘As tho voyages accomplishec 
‘yeesels have increased in lengt! 
nomy of fuel in working the: 
come a subject of vastly augm 

as steam 
Bis coniined to river or chet 











‘at whatever expenditure of far 
be obtained ; but since steam 
hse been extended to ocean 
‘where coals must be transporte: 
tok ine in 


more steam will be produce 
eylinders can consuine, and! 
‘will be discharged to waste tl 
safety valves. The fireman oft 

ine must, therefore, in a cer 
Heshangetie functions ofa eel 
farnace, rendering the force 0 
ways proportionate to the ¥ 
engine. None but the most 
and skilful stokers can be exe 


fameligh thie 


ox] 


of the commercial interests in Europe 
‘was the establishment of lines of steam 
vessels connecting the it cities and 
coast towns of the itish dominions 
with each other, and with those of the 
Continent, and as the art advanced, to ex- 
tend the same social and commercial ben- 
efit to the coasts of the chief conntries of 
‘Enrope, s0 as to stimulate the social inter- 
course Of nations too long disunited and 
struggling in unprofitablo warfare, and 
thereby to ditfuse equally among all the 
the benefits of general commercial inter- 
course, America, standing alone in her 
‘vast extent of terrritors, having no near 
neighbors with whom to cultivate social 
or commercial relations, regarding her 
immense country intersected by some of 
the most noble Trivers in the world, en- 
Tiched by the largest sheets of inland wa- 














can be found upon the globe— 
thus situated, she saw that inland naci- 
gation, river anc lake transport, was the 
reat epplication of stesmn by 
ish enterprixit ul 
bbe mest benefited, and by whi 





cessary intercourse could be maintained 
Between her great wetern emporiams 
erected on the banks of the Mississippi 
and Ohio; her more northern settlements 
on the coasta of the giguntic lakes Ontario, 


Erie, Michigan, anil others: and on the , 


eastern rivers, the Hudson, the Delaware, 
andthe Susquehanna. It was, therefore, 
to the construction of steamboats suita: 
blo to such ii 





this it has been eminently succersful 
above every other country in the world. 
Our river steamers are, in general, 
long, narrow boats with a small dranght 
of water, supporting a platform or deck 
of vast magnitude projecting on either 
side considerably beyond the limits of 
the boat on which it rests. The paddle 
wheels are lange, snd are impelled by 
single or double engines place with their 
boilers and machinery abuce the deck. The 
engines are alrust iiniversally non-con- 
densing high-pressure enzines, and 
many of thein are worked expansively. 
‘The fuel is generally wood ; but in many 
canes, especially in the eastern vesse 



















work, a much greater average speed I 
been obtained than in the sa-c 
steamers of Enrope. 1 

Detween New-York and Al 
steam navigation first cn 
the fastest steamers in tho U1 
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nal navigation that , 
American genius was directed ; and in ! 
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of these vessels, taken in all circamstan- 
ces of weuther anil tide, be stated at 18 
or 20 geographical miles an hour, it is 
not overrated; and in one instance lately 
(the Reinleer). the ussage between the 
two cities was made at the rate of #4 miles 
per hour. 

The Mississippi is navigated by many 
hundred steamers of very large tonnage. 
‘This steam traffic is carried on through a 
distance of nearly 20%) miles trom the 
mouth at New Orleans. The towns of 
Natchez, Cincinnati, Lonisville, 
burgh. and numerous others, maintain, 
by this means, an easy aud constant in 
tereourse with the capital of the Southern 
States. 

‘The steamers of the Miss 
magnitude from 11 to above 10%) tons, 
and, unlike the light monld of the Hudson 
re heavily built, 20 as to 

nt tonnaze for goods. 



































bow. 
The engines ure constructed with very 
small cylinders, worked with steam of 
great pressure. The dimmneter of the eyl- 
Inder is often ander 15 inches. while the 

he 








length of stroke is trom 5 to 6 feet. 






captain, is sometimes increased to 
3 Some of the large bouts on the 
Mississippi are equal in tude to 
those on the Hudzon, having a lenyth of 
288 feet, and a breadth of beam of 3) feet. 
With this great magnitude of deck and a 
capacity of not lesa than 119») tona, they 
dunt draw above § feet of water. 

The dimensions of the steamers which 
ly onthe Hudson are generulls us Fallows 
‘he leusth of deck from 154 to Sem feet 5 

the brealth of beatn from. feet 
and the depth of the held trom 4 
feet, They are generally, bat not always, 
workel by a double engine: the Jength 
of stroke ia never less than feet. but the 
mest comtnon Tength is 19 feet: the di 
ameter of the piston varies from 49 to 34 
inches, anid tamneter of the paul 
2h tect: the 


































ries from 12 to 4 feete wi : 
tent of surface to the paddle-boanis, 
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The obvious peculiarity of these ves- 
sels is the absence of bowsprit and jib- 
‘boom. | ‘The cont of the Pacitic ix estima- 





5,000. 
oly that, as far ax the purposes 
of SoaTarseace concerned, theuke of the 
ew, rr will be yet generally adopt- 
and ultimately ‘supersede paddle 
It has some advantages over the 
‘The revolving screw was first 
applied by Archimedes as © power to 
Tuise water. 

An linportant application of thie form 
of acrew been made within these few 
Years to steam navigution. An import- 
ant wre to which screw propellers have 
also been advantageously applied in ax an 
auxiliary poner for occasional use during 
‘ealins and contrary winds for sailing ves- 
sels. The largest wcrew steamer con- 
structed was the Great Britain, the bur- 
then 8,000 tons, and the engines 1,000 
horse power. It hada wcrew propeller 
15¢ feet in diameter, with six arms 
mounted in the tern, and capable of be- 
ing turned with great rapidity. It was 
fitted afterwarda with a stronger propel- 
Jer, wei! several tone, and having 
four arins. In April, 1954, the first acrew 
steamer started from Glsgow to New- 
York. An American Company ure build- 
ing them for the emigrant truffic from 
Liverpool to New-York. 

A werew with an increasi pitch is 
generally preferuble. By the word pitch 
fs meant th 
ofthescrew. Ifthe blades fe tlie 
ler are bent ro as to Le somewhat hi 
this makes it of an increaning pitch. The 
advantage of this shape is thut each in- 
creasing portion of the screw overtakes 
the disturbed water, aud so becomes 
effective. Woodcroft’s screw, which is 
of this kind, was placed in the Great 
Britain befure her last voyage. The 
Sarah Sands, now cousting along the Pa- 
lc, in the California trude, of 1,300 tons, 
has 2 cxcillating engines, of 150 hore 
power, driving by direct action a Wood- 
croft’s werew of 4 blades and 14 feet 
ameter. She reached New- ‘A fem 
verpool in 20 days, and retnrued in 14 day 

Commodore Skinner, late report, 
nends the building of prope 
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llow, 




























have ixsued a ritmilar reco 
All the new coasting vessels now being 
wilt in Englund, are propellers and xo 
y improvements have nen made that 

‘are How almost equal to the puddle 
steamers. The city of Philade-pl.ia ap- 


26 
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Pepto be the great American port for 
uilding propellers. 

‘A rent feat was performed not long 
ago by a propeller built on the Clyde. 
Tho Admini, a paddle steamer o 
tons und 300’ horve power engines, left 
Greenock for Liverpool, and was followed 
shortly after by the Afno, a screw 

ler of 750 tone and 150 horse po 

lerigned and built by Mesare, Wood anc 
Reid, at Port Glasgow, and intended for 
the Mediterranean trade. ‘The Aduirul 
had a start of from two to three mile: 
and during the passage down the Clyde 
gained alittle on her alversary, owing te 
aatrong head-wind which prev 
getting into more open water, under a lit- 
tle alteration of the course of exch versel, 
the more ample «pread of canvass by the 
jcrew boat told greatly on her speed and 
she gained considerably on the Adiniral, 
aud both went into Liverpool together. 
‘The Arno's engines attained a «peed ot 
60 revolutions per minute. She carried 
600 tons of coul, aud the average «peed 
was 14 miles per honr. 

STEAM TIRASHIN 
Hitherto low pressure 
heen applied to the thi 
dnt Mr Buurstall hus bee 
introdueing e: i 
Int, Such engines are consideruhl 
er in the original cost: 2. they de wot 
require more thin 1-12th or 2th of the 
water which condensing engine re- 
quires; and, 34. a knowledge of their 
manazement’ ix more earily acquire. 
‘They are thus rendered more fit for farin 
lubor, and, when properly made, are na 
sufe 48 atinoxpheric engines, 

STEAM-ENGINE | PLOUGHS have 
been invented and are extensively used 
in the Lowlands of 
bor saving machines 






















MACTIINE. 
ines only have 
ishing machine : 
lntely enue int 







































: An instrument for 
indieuting the pressure within « steam- 
boiler, by means of a bent tube purtially 
filled ‘with inereury, one end of which 
springs from the boiler, while the other 
is exposed to the tthe new, 
by ita pressure, “tl i 
the straight limb of the tube 
hove the com 























ton 








STEAM-GOVERNOR. 


1 Se Go- 


OF Seam (Generator, 
‘Generator consists of a 








ers] OYCLOPEDIA OF 
50 parts of cold water, and set the whole 
Into s place whove temperature is about 
52° Fabrenheit. A nubstance falls to the 
Bottom, posressed of pearly lastro, con- 
sinting ‘of tho bi-stearate and bi- 
Tate of potash; which is to be drained 
and washed upon a filter. Tho filtered 
















only the oleic. The precipitated bi-aulta 
are to be washed and dissolved in hot al- 
cohol, of specific gravity 0°829, of which 
they require abont #4 tines thoir weight. 
During the cooling of the solution, the 


bi-stearate falls down, while the greater 
part of the bi-manganite, and the re- 
mainder of the oleate, remain dissolved. 
By once more dissolving in alcohol, and 
oryatallizing, the bi-rtenrate will be ob- 
tained alone; as may bo proved by de- 
composing a little of it in water at a 
boiling heat, with muriatic acid, lettin 

It cook washing tho atearieacii ohtaineds 








ob 
and exposing it to heat. when, if pure, it 
will not fuse in water under the 155th 
degree of Fahrenheit’s seale. If it melte 
at a lower heat, it contains moro oF less 
margarie acid. ' The purified bi-steurate 
deing decomposed by boiling in water 
along with any acid, aa the muriatic, the 
disengaged stearic ‘acid in to bo washed 
by melting in water, then cooled and 
dried. 

Stearic acid, prepared by the above 
process, contains combined water, from 
which it cannot be freed. It is insipid 
and inodorous, After being melted 
heat, it roldifies at the temponitnre of 
158°’ Fahrenheit, and affects the form of 
white brilliant neediex grouped together. 
It is insoluble in water, but dissolves in 
all proportions in_ boiling anhy 
cohol, und on cooling to 122, crystallizes 
therefrom in pearly plates;’ bit if tho 
concentrated solution he qitickly cooled 
to 1129, it forms 9 crystalline mins, A 
dilute solution affords the acid erystal- 
ized in large white brilliant scales, It 
diswolves in its own weizht of boiling 
ether of 0727, and crystallizes on cooling 
in beantiful seales of changing colors, It 
distila over in ewoun w eration ; 
but if the retort contnins a little atm 
pheric air, a sinall portion of the aci 
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1 decomposed during the distillation; while 
the greater part passes over unchanged, 
but slightly tinged brown, und mixed 
with traces of empyroumatie oil. When 
heated in the open air, aud ‘kindled, 
steuric acid bnrns like wax, Tt contains 
3-4 per cent of water, fro:n which it may. 
| be freed by combining it with oxide of 
lead, When this anhydrous ueid is «ub 
jected to ultimate anulysis, it is found to 
tof x0 of eurbon, 125 hydrogen, 
oxygen, in 100’ parts, Stearic 
acid displaces, ut a boiling heat in water, 
carbonic ncid from its combinations with 
tho bases; but in operating upon an al- 
kaline curbonute, a portion of the stexri 
acid is dissolved in the liquor before the 
curhonie ucid ix expelled. ‘This decom- 
position is founded upon the principle, 
that the steuric acid transforms the salt 
into a 








































factured into lard oi 
e is the material used to anponify 
atcarine, according to the old pateiit pro- 
cexs of Guy Lusauc, the celebrated French 
chetaist; the process Leing effected by 
several hours’ boiling, and the decompo: 
sition of tho lime-nonp ix then effected 
by sulphurie a 

‘The cakes of crude stearine—about 
5.000 Iba. ut a time—are then melted and 
saponified ; the lime-soap decomposed ; 
the stearine acid washed and cat into 
slabs cr cukes of one by two feet in di- 
mensions, and two inches thick. Tifose 
are then ‘pressed, coll, in powerfial hy- 
drautic presses, which’ squcezea out a 
portion of oleine—the red oil of com- 
meres. ‘They ure pressed second time 
in the hot prestes, which are still more 
powerful than the others, ‘They are uf 
terwards steamed, driwn oif into pans 
while hot, and bleached, strained through 
cloti into tin pans, and when it cools, 
forms blecks of w beautiful white wax 
appearance. 
| USTEATITE (Soansoxe) ia a mineral 
of the magnesiun family. Tt has a gray- 
| ishawhite or greenish-white color, often. 
| marked with dendritic delineation’, and 

‘as ulso in various #1 

| sitions crystalline forms ; it has a Oulf oF 
| 








































fatty Instre ; a courte #plintery fracture, 
i ing strevk | 





with translucent edges; ashi 
it writes fecbly ; ix aoft, and euily ent 
but xomewhut tough ; ‘does 
not adhere to the tongue; feels very 
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consisted of an intimate mixtare of two | inches by 6, for condneting the smoke 


different kinds of steel, or of fine fibres ; 


of steel and iron. Steel, alloyed with a 
Tittle nickel, often pais ‘on this ap) 
ance ; but there ‘some other itits- 
tions of the celebrated Dumascus nword- 
Dlades have not led to any important iin- 
provements ip the manufucture of our 
cutting instruments. wa 

‘Tho Shear steel, which derives its num 
from the accidental cirenmstance of the 
shears for dreswing wosllen cloth being 
usually forged from it, is made by bind- 
ing into a bundle, with » slender steel 
rod, foar parullel bars of blixtered xtecl, 
eviously broken into lengths of about 
Feinches, including a fifth of double 
length, whoxe preigeting end may serve 
as nhandle. This faggot, as it is called, 








is then heated in the forge-hearth toa : 


good welding-heat, being aprinkled over 
with sand to form a protecting film of 
iron slag, carried forthwith to the tilt, 
nd notched down on both sides to unite 
all the bars together, and close up every 
internal flaw or fissure. ‘The maxs being 
again heated, and the binding rings 
Knocked off, ‘it is drawn out into a nni- 
form rod of the size required. Manufac- 
turers of cutlery are in the habit of pur- 
chasing the blistered bars at the conver- 
sion furnaces, and sending them to tilt 
mills to have them drawn out to the pro- 
per size, which is done at regular prices 
to the trade; from 5 to 8 per cent. din 
count being allowed on the rade bars for 
‘waste in the tilting. ‘The metal is ren- 
dered 80 compact by the welding and 
hammering, a3 to become susceptible of 
a inuch finer polish than blintered xtcel 
can take; while the uniformity of it 
body, tenacity, and malleability, are at 
the *ame time much increased ; by which 
properties it becomes well adapted for 
making table knives und powerful springs, 
such as thore of gun-lodke. The fteu 

alxo softened down by this process, pro- 
bably from the expulvion of u portion of 
its earbon during the welding and subse- 




















quent heats; and if these be frequently | 


or awkwardly upplied, it may pasa back 
into common iron. 
Cast steel is made by melting, 
host fire-clay crncibles, blistered steel, 
broken down into xmuli picces of conve- 
nient size for packing ; and ax wome car- 
bon is nlways dissiputed in the fusion, a 
somewhat highly converted steel ix used 
for this purpose. The furnace is axquare 
matic cavity, lined with fire-bricke, 
inches in each side, and 24 deep, with 
8 fize immediately under the cover, 84 



























into an adjoining chimney of considera~ 
dle height. In some establishments a 
dozen such furnaces are constructed in 
one or two ranges, their topr being on a 
level with the floor of the fuborutory, as 
in brass foundries, for enabling the work- 
men more conveniently to inxpeet, and 
Jife ont, the crucibles ‘with tongs. The 
ash-pits terminate in a subterraneous 
Passige, which eupplies the grute with o 
current of cool air, und serves for em 
tying out the ashes, ‘The erncible stands, 
of course, on a sole-picve of buked fire 
clay; und its mouth is closed with a 
well-ftted lid. Sometimes alittle bottle- 
gloss, or blast-furnace wlag, is put into 
the crucible, above the stecl-pieces, to 
form ao vitreous coating, that m: ho- 
roughly exclude t.< air from oxidizing 
the Tho fuel employed in the 
cart-steel furnace is a dense coke, oril- 
Yiant and sonorom, broken inte pieces 
about 


























concave jawa, for embru 
ture of the ercible, and lifting it out 
whenever tho fusion ix complete. The 
lid in then removed, the slug or xcoriue 
cleared away, und the liquid metal pour- 
ed into cast-iron octagonal oF rectangnlar 
moulds, during which it throws out bril- 
Tiant seintillations. 

Cast steel works much harder under 
the hammer than whear-steel, and 
not, in ite usual state, bear mnch more 
than a cherry-red heat without becomin 
brittle ; nor can it bear the fatigue inc 
dent to the welding operation. It may, 
however, be firmly welded to iron, throngh 
the intervention of a thin film of vitreous 
boracie acid, ut a moderate degree of ig- 
nition. Cast steel, indeed, made from a 
Jean carburetted bur ateel, 
ceptible of welding an 
higher temperature; bu 






































| a very high heat for its prepurution in the 


crucible. 

Iron may be very elegantly plated with 
cot steel, by pouring the liquid metal 
from the’ erneble into n moull contain 
ing a bar of iron polished on one fuce. 
In this circumstance the adhesion is no 
perfect an to admit of the two metals 
Teing rolled. out together; and inthis 
way the chisels of plunes and other tools 
may be mnde, at a moderate rute and of 
excellent quality, the entting-edge being 
formed in the sicel side. Such instrao- 
ments combine the toughness of iron 
with the hardness of 











Donizing. 

"To preserve steel from rust, S 
method is to wash with the ethe 
Jution of gold, or with ruriat if 
In this way,” the breadths of } 
tech in grates, fenders, &e., 1 
ferved ; and either may be purel 

or furnishing ironmon} 

‘Steal heated a litte above thy 
necessary to it, becomes. 

very operation of temperi 
ss, for nealing it, is D 
perior to the ordinary method 
jin no way deteriorates & 
hnd abridges the operation. 

"Phe ateel-hardening, alluded 
yionsly, is a very important pr 
connection with steel-engraving 
Sinking. The subject is engt 
soft cst-steel, and ‘then is hare 
placing it in a cast-iron pot, sur 
Peiiimal charcoal, 1¢ is Ube 
to intense heat of coke in an 
and afterwards placed in 0 yeast 
Water, renewed by a current. T 
‘sed tomake a puncheon-dieont 
‘teel, to be hardened, and this it 
for others, by whieh coin may 

Every kind of iron is not suit 
come stecl. ‘The iron which 
est is made at Danemora, in 
und the whole produce of the T 

be ap to 8000 ton 

into Britain by a single b 

ie cementation is performed at 

by Sanderson & Co,, who expo! 
of the world. 

for a long time we had to 

our steel from England, and En 

to import all her iron from & 
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into « thread opening in the second tube, 
and as tho wheel is turned this second 
tube is raised or lowered, and its feathers, 
thereby working in the helical grooves of 
the head of the rudder post, turns it 
roundward and from one side to the 
other, thus operating. the rudder and 
steering the vessel. "The steering wheel 
is horizontal, and there is an indicating 
pointer on the post head, which, as it 
turns, points to an index, and enables 
the nteersmun to see every degree through 
which the ruddcr moves, Of all tl 

steering apparatus that we have ever seen, 
‘this is the most compact and beautiful. 

‘The steering apparatus on board the 
Cunard steamer Asia, which was in- 
vonted by Messrs. Frazer and Robinson, 
RB. N., differs from the foregoing. It 
consists in the application to the steering 
wheel of a friction band, similar to that 
used in cranes, which passes round a pro- 
jecting circumference inside the wheel, 
‘and is brought down to a pedal on the 
deck, by pressure, on which any amount 
of friction can be put on the wheel. It 

not desirable that the helm should ever 
‘a “dead lock,” withont the power 
ing 4 little to the shock of u very 
heavy sen, as that would endanger the 
carrying away the rudder. An adjustin 
screw is therefore provided, by’ whic! 
the amount of ultimate ion that can 
be put on the wheel is regulated, and not 
left in the power of the steersman. A 
great advantage of this invention ix the 

wer which it gives of fixing the rud- 
jer of veauels lying in the tideway or 
harbor, and thereby preventing the con- 
tinual wear on the pintals of the rudder, 
and in time the loosening of the stern 
framing of the vessel. 

STEELYARD. A balance by which 
the weights of bodies are determined by 
means of a single standard weight. In 
the Roman steelyard, or statera, the 
lever was s0 constructed that the contre 
of gravity was brought immediately over 
the point of support; ‘and the system be- 
ing accordingly balanced upon its fuleram 
Fr the effect of the weight of the lever 
was neatralized. The longer arm wus 
then divided into parts, euch equal to 
the shorter arm, and those again equally 
subdivided. Suppose now the length of 
the shorter arm, or the distanco F B to 
be one inch, and the constant weight P 
‘to be one pound en if P be placed at 
the distance of five inches from ¥, it will 
make equilibrium with a load of five 
pounds suspended from B; for, from the 
‘property of the lever, when the equi- 
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librium is established the weight P is to 
the load at B as the distance of B from F 
is to the distance of P from F. What- 
ever proportion, therefore, F P has to 
FB, the samo proportion has the weight 
sospended from B to the constant weight 





‘Tho nteclyard in common use is con- 
structed somewhat differently, the beam 
ig seldoun inade ¢0 as to balance ituelt 
on tho fulcrum F; but the error thut 
would arise on this account is compen- 
sated by beginning the divisions at that 
point whero the weight P being placed, 
Tie equilibrium fs established, if there 
fore, when P is removed the longer arm 
prepondtastes, the divisions commence 
m a point between F and B. For the 
purpoto of increasing the range, there 
aro nlxo in general two fulern, from either 
of which the beam may be’ suspended, 
and two corresponding acales of division 
are marked on opposite sides ofthe longer 
arm. . 

For weighing heavy londs the stecl- 
yard is a convenient inatrninent ; but for 
aunaller weights it is susceptible of less 
accuracy than the common balance, It 
should ‘be constrneted xo that the point 
of support F, and the point of suspen- 

nat B, muy be in the same straight 
line with the divisions of the beam. 

STENCILLING. Drawing upon walls 
in water colors, by means of a plate of 
metal, on which the devieo is ent out: a 
brush dipped in pigment, and passed 
over the plate, conveys the pigment 
through the perforations, und forms the 
pattern. 

STEREOTYPING. The invention of 
stercotyping has usually been uttribnted 
in Enfope to W. Ged, of Edinburgh, 
about 1789 ; but there is’ evidence on Te 
cord that in 1779 Cadwallader Colden, of 
New-York, communicated the plan’ of 
the art to Dr, Franklin, then in. Paris, 
and tho details were by him given to 
Didot, tho groat printer. In 1780, Til- 
Josh and Fonlis introduced impro 
ments: little later, various novelties 
were added in France under the name of 
polytype. In some of them tho form 
was imitated by striking upon a mass of 
soft metal like cliches moulds. Stereo 
typing, a8 now pructised, became full 
established in 1800. (Geo World's 
Progress,” p. 543.) 
ppSicregtype printing signifes printing 

ixod types, or by a cast typographic 
wae This plato in made as follows 

10 form composed in ordinary types, 
and containing one, two, three, or more 
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STILE “In architecture, the vertical 
piece in framing or panelling. 
STILL. An apparatus for the dietilia- 
tion of liqnids upon the lange scale. It 
indudes the bady, or teilr, which is 
‘usually set in brick-work over a furnace. 
and to which is aunexed the Aud, form- 
ing the communication between the boi 
and condenser or haath ae from 
extrewity of which the distilied liquid 
+ in successive drops, or a rinait 
gontinuoas stream, into the recipient. 
‘There are an infinite variety of stills ad- 
spied to particular purposes. of which 
most Haportant qre the distillation of 


ituous liquors. 

















into, the stomach, by means of a flexible 
tabe. 

STORAX. A gum-resin, obtained by 
incisions in the branches of « sinall tree 
which grows wild in the countries about 
the Mediterranean. 

STOVE. A receptacle for the combus- 
tion of fuel for the purpose of heating 
houses, dc. The closed fire-grate for 
the combustion of coal, with its various 
appendages, is generally called store— 
Bence register tocen, Buth ices. &c. 
These are often, and indeed generally. 
very unscientitically constructed, and 
calculated to consunie a lunge quantity of 
fuel, with a proportionate waste of heat. 
‘They are generally intended to diffuse 
warmth principally or entirely by radte- 
tion, and shonld be placed us near the 
floor as posrible: while the different 

8, into the coutuct of which the burn- 
fuel is brought, Ve of fire- 
composition, which 
but a good radiator 
of heat. It is manifest that iu open fire 
Places the enorinous voliime of hot air 
which passes up the chimney is nut 
available as a source of heat: henee. i 
colder climates, such as that of the 
Northern States, and where greater ecun- 
omy of fuel is studied, the fireplace is 
frequently closed in, and contaiued in an 
iron box which projects into tie ruon 
while the heated air before it finally 
gpters the chimney is made to circulate 
rough tubes oF pipes, to which it com- 
manicstes much of ia excess 
ae 
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these again impart it to the surrounding 
ir. What are termed in Europe Germain 
neually made npon such prin~ 
cipk in them the fuel is often in- 
troduced. and the air required for th 
support of its ombustion admitted. on 
the oatside of the room in which the 
stove with its flues and heating surfaces 
w paced. 
In Arnutt'e store the heat is simiar, 
but more scientific. nized. There 
is only enemgh el to keep up 
es. combustion of the fuel, and the 
at is communicated to the radiating 
surtaees of the stove: so that before tua 
air, which hus passed through the fuel, 
finally enters tne chimuey, it has been 
deprived of the greuter part of ite availa- 
ble heat. These stoves are ulso £0 con- 
structed as, by means of termometric ot 
felf-actiug registers. to st with much 
nicety the supply of air. au that neither 
more hor les inay enter than is regui 
to maintain the cunbustion of a given 
quantity of fuel. 
in Fretha Air-torea the common 
open fire is retained : 
a certain extent cou 5 
the hot air betcre it enters the ebim 
to commonicute a portion of ite be 
an iron bex, over whieh a current of ait 
sees and is sent warn inte the room. 
Tt is manifest that open fires must act 
as powerful ventitators. and that the lance 
quantity of air which is driven up the 
ch must be supplied in some way 
the fire is burning. 


T throngh the apartme tin whieh 
is generally lett ts chance, an 


‘his supply of air 
nals its 
way into the room by ereviews in the 
dosr-waysand windew-sashes, or betw 
the boards of the floor, er any sim 
accidental passuxe through whieh ite 
make its way : and ax, in Loudon at least, 
the air always ulsnds iv fuliginous ya 
ticles, these are carried jn alen 
and show its track by the bli 
it deposits, | If this supply of air isi 
equate, und it generally is go in new and 
well-built houses, in consequence of the 
tightnesxofthe doors, windows and oor 
the chimney of necessity emokes, and tl 
door of window reqnires to be left open 
Preventsuc wettect. This evil may usa- 
ally be cif trully prevented by admitting 
fresh air fron, without through some pro- 
per and adequate channel, and various 
ornamental er concealed apertures may 
be contrived for the purpose: in the 
arrangement of which, however, much 
pructical aa well ax theoretical skill in 
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yplittis action of steam, for 
ve, | extracting Ite color, and then bo Eo 
(wlth sere otaharp apura uearonean | gation of sulphur, to complote the blench- 
‘with » wooden or metal sj over the | ing, the straws in a condition to bo 
ure—or, rather, ono side of them—| platted or woven sats and bot 

tiie, down apon the straw to | and are in thatatate iny in bundles, 
Koop it apread flat, whilo {tia drawn over | the deiod ears of the whast being still ox 
hg para ai the straw. 

ts bleached by welting it, and | Straw may be bleached by asclution of 
Bing it ito tight hos ox barrel, with | chloride of i Th straw; aftr bai 
Iphnr on hot coulain wh | alrod and softened by spreading it o| 

on the bottom of it, #0 | the grass for a night, is ready to be mplit, 
sa tallow the straw to recive tho tes | preparatory to dyeing: Bue ts given by 
section o€ the sulphurous vapor, ‘Two | a bolling-hot solution. of indigo in ul 
Sunoes of bur sulphur wil bleach a pound | phurie acid, alled Ssz0w Bve, dilated 
‘Of atraw. ‘The strnw must be kept from | 4o the desired shade: yellow. by déoos 
he pldes of the box, by laying ¢ on strips | tlon of turmerics red, ‘by boiling hanks 
‘of wood rouning across the tox or awk. | of coarse neatlet wool 
it abould not be taken ontof the sulphur | alum water, contaiung the straw; oF 
box in ess thine than four hours. Old | directly, by’ eochineal, walt of tl aad 
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iH 
ronghly washed with a Nriah 
\p-auds, before smoking. | an animal or machine su overcom! 

always be wet when it sistance. That of the horse is or 
int its breaking. ‘The | standard; it artis ts Sones 
tae of straw is acoout- | and that whove labor is auaceptible of the 
ished, in thia country, by a straw plat- | most namerous nd varied application 
imachine, which ix capable of braid- | It is therofore very important bo wacertaits 

ix plata. Whon the straw hata aro | his average force; nnd accordingly a 
cleaned, are sized | number of estimates have been edly 
i made of loan, parchment par. | bath of the aniunt of lor be capable 
‘then hb: ‘ont | of performing, and of his atwolute mus 
For the of deter~ 


with 
irons, on | tnising the later, the ‘may: 
to the desired | be conveniently used; but ns the setion 

of the animal ts very quickly reduced by 
teadle of tho Tuseany or | continued exertion, It Ss more until to 
Braye, sul ts otnmmencad by pultag tne | Sail bec pecormeh. Decapelies ea 

T¥6, AM ing the | dail 1 porforny m 

Tens ott | Seater sodane tn strate 
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equal to that of geren mon; 
‘thon tied up in bundles and | makes it equal to that of fourteen mon ia 


prevent its gummy | Hechette 23,000; and Watt 
passlag off by evapora: | lust estimate la sent is comonotily 
toot by the tarm horas poster wo applied 
Simiulty Ris remeron ton anton and | “The auabine of nition which . Won 
HK remove an an 4 of wi 
se dimiviehes sa tie duration of 
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tending to crush the bod 
Sunbly, in fealtdng 8 force veg ts 
wrench | ie set :3 torsion. We al 





— Pe escire Spe ea 
tna in is ‘oly Yerimed the ad 
golate ree naive cohe- 


ie a ody. hwo ents many be 
Investigation : to dle 
fareus: quantity. by which’ « 
of e given length Is stretched ot elongwt- 
Mader the action of & givon force oF 
weit: ‘and secondly, the wpe Te 
‘ropafate the parts or produce rapture, 
Experiments tre ast ly boen directed 
to the last of these only, but the first 


may be deterrained indi ireetly from ex- 
In bodies of a 


ferment on flexure. 





ih of each bre and their uber} 7 


in general, its bodies of the same 
pabstance and structure, the strvauth is 
mal to the transveree aren of the 

to a certain constant which 


gt be 
ta es 
Red res} ical action, the 


for of all the amsinn to. which a 

enn bo subjected, it is the 
It to subelt to experiment, 
hy reason of the enormous forces required, 
radeon can: cal tn te cae of 
Shrine bod ing 
one wp dh in the fives Hine of the 
fibres, If the fibres are not all snbjectod 
to the fae atrain, it is obvious that the 
direct cohorion will bo estimated at lesa 
than Ite real value; and, as Mr. Barlow 
rommprk, it is aye owing to thi 
commtance that so little Seen is 
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on the last, which give way as 
and the strain on ear tibre, kere 
the rapture, to ie 
Alstance fron ihe "qulesett Boros, 
From the table of dita given by Bar 
Jow the following mean results of expan 
at both sn 























doterm) elastic 
of varions’ peg oat 
racted © 
x, 
q 
“ayeds| oar 
0 
00 3a 
10900 wa 
181400 ie 
x te 
a 
16000 ot 
|e 
ike we 
From the mean of a number of 
ments by Tredgold, the wuluen of 
for Votangtinr cast, Wonk a 
found to be 620. 
forces to 
ie foes eae 
a crashing force might be sup 
Brier ofllow the same ish the abe 


‘solute foros of cohesion, 





wean investi 
Ercording to the eed 
him, the streageh 
fourth power of the diameter or sido, and 








inversely a the square of the Jemgth. 
‘This is conf the recent expert. 
sent of Mr. Hodgkinson, in repost of 
pillars of wrought Wron cr Gators, wet 
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SUBSTANTIVE COLORS, aro those 
sin the proceas of dyeing, remain 
it without the interven- 

tow a her snbstances ; they are 0 


ucacpeay iolnv abate the enor | reacleing 


[at end ioe es to be 


SUBSTRATUM. A statu ators Miog wa 

der another. The term slwit 

ily applied to the manitors which Toter: 

weno betweon the surface soils and the 

rocks om which they ret; has olay ete 
in oF wubsoll 
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Be- 


my ited by atid in cireurny 
zt =e 
zi estate 
ire th “ ‘iehed 


sion ot ct a acid but they 
Importance in # manufactaring 


vi 
extracted either from the cano, 

ie the aN. is identionl in its 

a an orn] » when refined 


i 
AH 


jor two 


waccharate ; made by eager spite 
5 mixing syrop-witl 


Snely ground and evaporating 
the to drsness mpon a steam 
beth. When sugar Is exposed to a heat 
of 4008 F., it melts into a brown 


French 
ae ‘suger is 80 
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Bite of purity only that of 
pari aly cont 


wusceptible of 
Sse 





ws 
obtained oval 
though the acids be neutralized by halle 


of carbonate of lima, By boiling cane 
ugar with dilute wulphuria. acid, it i 

sheages inte starts aap. Bamehber 

ers of suger should by there 

ularly watch fal lous 


When abe pices of arspenages onal 
again eeicons roapho= 


arm” iv Esolubte ia all 
sense Lot 





tiletie “sour site ae 
holy Pure sugar 
air, oven whon Non dinsolved in a good deat 
of water, if the solution be kept covered. 





‘of | andl the dark; but with a eery atall nd 


dition of gluten, the solution son veging 
to ferment, whereby the sugar is deeom- 
posed into: a and re acid, and 


ito acetic ach 
sstakUractemn OF. ‘The 
great commercial demand for 
Simoat xcluivly applied from 


d or raisins, and, as is well 
‘enown, ned a aw ip many 
pe fruits and escalent vegetables, It im, 

, in these, seldom so pare or in 


ach quthy ‘oad of Pad oop 
ty-a crop, whey me made hem 





Sugar 
the eane, ie nlmoat cont 
inv this courkry. "Boe rekara of Sa ay 
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ae Wonwice, ft 
acd strength 
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: et epee 
Favatar Oak 


‘be Sap pened 
ce tame ‘aw as the 


the fore of aspen of 








xd 82775. This torn 
illars of which the lengt 
Bvetimes the diameterase 
which are pertiet 
When the ends o' 


fibres, the strength is gr 
In pilars whonolengeh itt 
found ho aurea 
of thoa 
to be about three times, 
strength of others of the 
sions with round ends, t 
being 8-167. In shorter 5 
mercies or, 
is slightly ind 7 
on the enda to increase the 
STEONTIA, onoof thea 
of which strontium is the 1 
occurs in a crystalline 
Senda aie 
in se 

Bat stron ‘mineral at 
1 pure earth is prepare 
from the carbonatelor inom 
a grayish-white powder, ir 
farnace, of a specific eravit 

‘having an acrid, 
It es hot when ‘im 

slakes into a pulveruient 
solves in 150 parts of wat 
in much less at the boiling F 
an alkaline solution called £ 
which de 
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to th ana gradual 

sonvedel nt in rel ote arena pe 
te iy 

Habed ine vers uy it 


Phe 
gle peaked peroxide 
of iron. 
An excellent power” for oy 
is stale and ee her 
onl. parts of well 
en salt! The heat must be 








foie irem. 

seround and «lu 

aiords, on drying, wn impalpable pow- 
F that enay. be of jor rnb gnatirop 

‘of sinooth buff lonther, of mixed wp wi 


slar or tallow into a stiff cermte, 
ULPHATE OF MANGANESE is 
‘on the great scalo for the calico» 
printers} Pr ere expan the peronide'e the | pa 


emtacdpene ein estes Need, to 
a beat of toe ‘On inivisting the tale 
inied mass, a solution of the salt is ob- 
tained, which t# to te eruporated and 

ied. It forms pale armethyst- 

Prisms, which have an astringent 
Bitter tabte, damealve in 2 parts of water, 


id of—protoxide of manganese 
B98, snipes sold 85ST, and water 
in tt if 
SULPHATE OF MERCURY is a 
white salt which is used in making cor 
ronive sublimate. (5 =) e 
saiseii: eile] Sorith mrs te 5 
oe Pigtnent, and 


MSULMIATE OF ZNO, called ato 
sehite citrish, ix commonly 
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28-18; water, 43°53. Prenat of xine te 
sed for reparing drying oll for var~ 
the ‘roserve OF Fesist pastes 
er. 
aro a clnas of malta, cons 
sutog et ‘suiphurons acid, combined in 
equivalent proportions with the oxidized 


basis. 
SULPHUR, Frinwtone. A yellow 
brittle mineral product, found in various 


parte of the world; uk aj ae ae 
olen ogi 


one the ie esp 


hundant in lt ost 
coramionly occurs rassive; bat it 
a mot with sae oa in tho 


high 
ime in also obtained from some: 
tnetalie corabinntions, suchas the. sale 
mars of soper 


evolve during pul "a 
8 nen-conduetor of electric ipid, 
and inodorons, unless rubl i, 
sehen it volves aulphurons sttell, Tes 
is 109. It melts at about 
be Umpid, ‘iersed el guid: 

came tmp, a 
‘the heat 3s, Rah 


mieeoe nl il deeper 
sFas0e up to Its boling saint it Sates 


rather more fluidity 
ison rapidly in. att in never: 


th | ow [am peaal inl ofa fin 

ow penton, compost 

Greinke ta thie etatb pica of 
ealpeer, The earthy and metallic im= 


‘ties which, with a portion of aulphs 
remain the fn ing veasoh were fort 
Wi en al 














ed 
3 | which slowly hardens, and whiel ix si 


f taking impressions of 
When sulphur is in the format 

vapor it in of m donee orange cole: 

tpkeito ravi ta that stab about @ 











| and 100 Rite huches of tr should there- 


fore weigh abont 206 
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ae ee aa bydee ce 
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black; and with sulphate of zine, a 
brownish yellow. A decoction of sumach 
reddens litmas paper strongly; gives 
white flocks with the proto-muriate of 
tin; pale yellow flocks with alum; dark 
Dine flocks with red sulphate of” iron, 
with an abundant precipitate. 

‘The R. Typhina grows in the Northern 
Btates : the lurk is powdered for tanning. 
The &. Glabra grows in the Middle 
Btates, The #. Pumila grows in tho 
mountains of Carolina. Tt is the mont 

isonous of the genux. The H. Fenenata 
js found in the Northern and Middle 
Btates. 2. Cupallina grows in the Middle 
and Southern States. Several species of 
the celobrated Jupan varnish is obtained 
from a species of Rhus, 

SURVEYING. In practical mathema- 
ties, the art of determining the bonnda- 
Fies and auperficial extent of a portion of 
the earth’s surthee. ‘The object of ua wur- 
vey may be either to ascertuin the con- 
tents of a fleld or portion of land, or to 
determine the relutive distances and bear- 
Ings of the most prominent objects of a 
country for the purpose of constructing 
a map, or to determine the form and di 
mensions of a portion of the earth's sur- 
face with a view to deduce the magnitnde 
and figure of the earth by comparing the 

tical distances between given points 
‘with their astronomical positions. In all 
cases the operation ix conducted on the 
same principles; but whilo the first re- 
aires only the application of the merost 
Moments of arithmetic and trigonometry, 
the last can only bo accomplished with 
the aid of instruments of the most refin- 
ed description, and processes of caleula- 
tion deduced ‘from mathematics of the 
thest order. 
USPENSION BRIDGE. 

















In archi- 





flexible materials. ‘Tho principle hns re- 
eantly boen carried toa yrent extent in 
Fogiand, sx in the case of the Menai 
‘ridge ; but its wpplication is old, and has 
Yong been practived ainong people who 
ave attained very little, if any, skill in 
‘the arte. (See Bripar.) 

SWINE STONE, Fetid or bituminous 
Emestone, which exhales a disagreeable 
‘edor on tricti 

SWING. The shi 

v swing when she cl 

ithe tim of the tid 

SWIVEL. In gunnery, a small can- 















at anchor ix said 
anges her pesition 
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awirel, by means of which it may be di- 
rected to any object. Swivels are chiofly 
used ut sea, and are placed on the ship's 
side, stern, or how, and also in the tops. 

SWITCH. The mechanism by which 
parallel or diverging ruils aro conuggted. 








The annexed ent at once illustrates the 
principle, and gives an exanple of avery 
common arrangement of switeh 











oY 
of oth simultaneous; ¢, a handle work- 
ing a small eceeutric necting upon the rod 
d, in such a manner a4 to open oF close 
the awitehes ¢, e,and consequently guide 
the wheels either upon the continuous oF 





diverging line os may be required. (See 
Ramway.) 
SYMPIESOMETER, A kind of ba- 





romcter, contrived by Mr. Adie of Edin- 
burgh, for measuring the weight of the 
atmosphere by the compression of a 
column of gas. It consists of s glass 
tube abont 14 inches long, having the 
lower end bent up like the tube of the 
wheel barometer, ench end being termi- 
nated by un elongated bulb, ‘The upper 
end is liermetically xealed, but the lower 
end ia left open. ‘Tho upper part of the 
tube is fled with hydrogen gus, aud the 
lower part with some fixed oil. The pres- 
snro of the atmosphere is exerted pon 
the surface of the vil, which ix exposed 
to it in the turned up open end of the 
tube, This pressure catises the oil to 

tin the tube, and 
compression in the 
column of hydrogen gas. As the atmos- 
pherie pressure becomes greater, the oil 
will rise, and the eas will be compressed, 
into less apace, The change in the bulk 
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om; 80 called from its being fixed ina | of the gus caused by «change in the at- 





Gefore. ‘The syphon, for man 
purposes, is most convenient. 


‘Syphons ure used to raise * 
enka. 





‘Mr. 0. P. Laird, a farmer 
Castle, N. Y., has a syplion in 
operation which conveys wal 
honse, a distance of sixty-six 1 

of land sixteen fect hij 


gallons per } 
ons will continne tow 
aed’ ey are perfectly fight, « 


Is « moderate amonnt of 


Byphon on the same principle 
inthe snetion pump, and may 


higher it is drawn the more, 
‘tial that there should be 
Tent to carry out thie ait as 
evolved, otherwise it would 
and stopthe water. Four fee 
‘swers the purpose. Every thi: 
on the perfect air-tightness 0 
SYRINGE, In hydraulics, 
consisting of a small cylind: 
air-tight piston or sucker, wh 
‘ed up and down in it by meat 
dle. The lower end of the o, 
minates in a small tube, throt 
flld i foreed into the body ¢ 
r by the atmospheric 
the hand is ‘drawn up, ad. 
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ite ends fixed to «point in the system, 
and the other end going from one of the 
fixed palleys drawn by the power. Some- 
times several taglias are combined, 50 
‘that one acts upon the other ; the system 
ia then a ind taglia, (See Pottzy.) 
TALC, A mineral genus, which is 
divided into two specier, the common 
and the indurated. ‘The first occurs maa- 
sive, dinseminated in plates, imitative, 
or crystallized in small c 
Ie ia eplendent, peary, or rem 
translucent, flexible, but not elastic. It 
Yields to the nal; spec, grav. 2°77. Be: 
fore the blowpipe, it first whitens and 
then fases into an enamel globule. ‘Tt 
consists of—eilics, 62; magnesia, 27; 
ina, 1°5; oxide of iron, 85; water, 
6, Klaproth found 24 per sent of po 
ash in it. Itie found in beds of clay- 
slate and mica-rlate, in New England. 
It is an ingredient in rouge for the toilette, 
communicating softness to the skin. It 
fives the flesh polish to soft alabaster 
ares, and is also used in porcelain 





























paste. 

‘The second species, or talc-slate, has a 
greenish-gray color; is massive, with 
tabalar ute, ‘translucent on the 


, soft, with a white etreak ; easil 
ent of broken, bat Ye not flexible; and 
has a greasy feel. It occurs in the same 
Tocalities aa the preceding. It is employ- 
ed in the porcelain and erayon manufac- 
turer; as also as a crayon itself, by car- 
penters, tailors, and glaziers. 

TALLOW. ‘The concrete fat of qua- 
drapeds and man. That of the ox con- 
sints of 76 purts of stearine, and 24 of 
oleine ; that of the sheep contains nome- 
what moro stearine. (See Far and Srea- 
EIN.) 

‘Ths Tallne-tree in native of China, 
and belongs to the natural fumily euphor- 
Biuoes. At the close of the heaxon the 
leaves turn bright-red, and, as the ca 
ules fall off, leaving the pure white seeds 
suspended to flaments. From a remote 
period, this treo haa furnished the Chi- 
hese with the material ont of which they 
make their omndles. Tho capmles and 
seeds are crushed together, and_boiled ; 
the futty matter is skimmed as it risex,and 
condenses on cooling. The candles made 
of thin substance are very white; and 
red onea are manufacti with the ad- 

i milion. It isnow cultivated 
ty of Charleston and Suvan- 
nah with great promine. 

TAMPING. A tern used by miners 
to express the filling up of a hole bored 
In a rook for the purpose of blasting. 








GYOLOPEDIA OF THE USEFUL ARTS, 








TANK. In gardening, a cistern or 
reservoir, made of stone or timber, or 
rome other material, used in collecting 
and preserving water during ascarcity or 
drought. Tanks aresometimes built inthe 
ground, and lined with lead or cement. 

TANNER'S BARK. The bark of onk, 
chesnut, willow, larch, and other trees, 
which abounds in tannin, and is used for 
preparing leather. After being exlmust- 
ed of the tanning principle by being 
chopped into small pieces, or bruised, 
or steoped in water, itis Inid up in hea 
to dry, and sold to gardeuers for the pur- 
pose of producing artificial heat by  fer- 
mentation in pits or beds, in bark-stoves 
or other ont-honses, or pits. (See Stovz.) 

TANNIC ACID. This term has been 
especially applied to a substance obtained 
by Pelouzo by acting upon bruived gulls 
by common ether; it is a white uncry: 
talline powder, very astringent, little #o- 
Inble in water, and reddening litmus, 
When moistened and expoxed to air it 
becomes converted into gulliencid. It is 
extremely astringent, und appears to be 
the active principle of tanning 
ces (tannin) in general, Ite equivilent, 
deduced from the analysis of the uentral 
fannates, appears to be 426. Its altimute 
elements are 30 atoms of carbon, 13 of 
hydrogen, and 24 of oxyge 

TANNIN. Tho pure astringent pri 
ciple of vegetables, upon which their 
power of converting skin intoleather de- 
pends. Its lending character is_ ite pro- 
perty of producing a dense whitish pre- 
sipitate in a atrong rolntion of animal 
jelley, such, for instance, aa isinglaxs. It 
may be obtained tolerubly pare by 
fusing bruit rape seeds in cold wuter ; 

itously by adding ucetate 
of copper to filtered infusion of gulls, 
washing the precipitate, and decompos- 
ing it (diffused through water) by sul- 
phurated hydrogen. On evaporating ite 
folution, it is obtained nx a pale yellow 
extract, of astrong astringent taste. ‘The 
action ‘of astringents upon persaits of 
iron has given rise to its distinction into 
two varieties ; the first changing them to 
deop blue or black, the wecond to green, 
‘The tun of galls, oak bark, zrapo seeds, 
&c., possessen the former property; that 
of cutechu and ten the latter, 

By digesting powdered charcoal in ni- 
trie neid, and carefully evaporating the 
solution wo obtained, Mr. Hutchett suc- 
eceded in procuring ‘a brown substance 
of an astringent taste, and precipitating 
olution of gelatine, which he terms, 
therefore, artificial tan. 
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8b Ibs. of this tan dress 1 Ib. of leather, 
‘while 6 Ibs. are required from the oak, 
‘and tanners also gain four months. 

. After tanning, the currying takes place. 
‘This consists in removing all exerescences, 
soaking and trainpling, covering with oil, 
and pummelling, to’ produce pliancy: 
‘They are then’ colored, white with 
white-lead, black with a solution of iron, 
and a second of soot, vinegar, and gum. 

TANTALITE, or COLUMBITES The 
ferruginous oxide of columbium. It oc- 
curs in small maswes, and in octahedral 
erystals. It bas been found in Finland 
and in this country. 

TAPESTRY, Is au ornamental figured 
textile fubric of worsted or silk, for fining 
the walls of a iments ; of which the 
most famous is that of the Gobelins 
Boyal Manufactory, near Paris. 

'APIOCA. A ioditication of starch, 
partially converted into gum, by heating 
and stirring cassava upon iron plates, 
(See Casoava and Starcit.) 

TAR. The viscid, brown-black, resino- 
oleaginons compound, obtained by distil- 
ling wood in close vessels, or in ovens of 
peculiar construction. (See CHanvoaL, 
Privoat, and Pyrowiexzots Acip.) Ac: 
cording to Reichenbach, tur contains the 
peculiur proximate principles, paragine, 
‘eupion, ereowte, picumar, pittacal, besides 
Pyrogeuous resin, or pyretine, pyroge- 
nous oil, or pyroleine, and vinegar. ‘The 
resin, oil, and vinegar are called empy- 

in cuminou langume. 

‘TARTAR, called also urgal or argol, 

is tho crude’ bitartrate of potas, which 

n the juice of the grape, and is 
ited from wines in their fermenting 
being precipitated in proportion 
as the alcohol is formed, in consequence 
of ita insolubility in that liquid. "Thero 
are two sorts of argal known in comn- 
merce, the white, and the red ; the forin- 
er, which is of a pale-pinkish color, ix the 
cerust let fall by white wines; the’ latter 
is adark-red, from red wines. 

TARTARIC ACID. The acid of tar- 
tar. This acid is contained in grape 
juice, and in tamarinds and several other 
Froits. It is usually obtained from puri- 
fied tartar: 4 paris of powdered tartar 
and 1 of chalk aro mixed in hot water, 
and the white powder which subsides 
(tartrate of limne) is decomposed by dilute 
sulphuric acid, which combines with the 
Time to form sulphate of lime, and tho 
tartarie acid being liberated is obtained 
by evaporation. When pure it forms 
white crystals, composed of one equ 
Tent of dry acid, and ono of water (86-+9 
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=15). The anhydrous tartaric acid, as it 
exists in the dy tartrates (tartrate of 


ead, for instance), is composed of 


10000 

TAWING. The art of preparing cer- 
tain kinds of leather by imbuing the 
skins with saline, oily, and other iat- 
ters. (See TANNIXG.) 

TEA. The leaves of the Thea officinalis 
This plaut resembles the Camellia, but 
its leaves and flowers are much smaller. 
It is five or six feet high, and is an ever- 

reen, It is a native of China and 
fapaut, and has becn cultivated there for 
centuriex ; was unknown in Europe till 
the middie of the seventeenth century, 
yet is now become of #0 much import: 
‘ance as to employ 50,000 tons of shipping 
in ite transportation from Canton. It is 
cultivated in all parts of Cl nat 
Pekin, which has the same latitude us 
Philadelphia. Tho plants require little 
‘care till the third yeur, when they are fit 
for gathering. In‘seven years the plants 
attain the height of six feet. The leaves 
are plucked off one by one with many 
precautions, and from six to sixteen 
pounds per’ day aro plucked. ‘Tha fit 
Jeaves ure gathered at tho end of the 
winter, when the leaves are young and 
tender; the second gathering is inthe 
beginning of spring, when the leaves are 
ofearly their full size; the last gather- 
ing takes place in midsummer. These 
are of inferior quality. ‘There aro two 
varieties of ten—the Thea riridia and 
Thea lohea. Formerly it waa believed 
that all the green ten was gathered from 
T, viridis, but this is now known not to 
be xo, there being a green ten district 
where the leaves are gathered froin both 
varictics of trees indiscriminately. ‘The 
names given in commerce are unknown 
to the Chinese. When the leaves are 
gathored they are dried in houses con- 
taining small furnaces, having an iron 
pan on the top of each. ‘The leaves 
are rolled on tables covered with mats, 
and then a few pounds are laid on the 
iron pan heated ; the workman shifts 
them with his bare kands lest they should 
burn. When ho cannot bear the heat 
longer ho transtere the tea to the mats; 
they are then rolled again on the pan 
till they are twisted : it is repeated fre- 
quently before the tea is stored, so that 
Ro moisture may remain init. ‘Yor Ot 


























rer) 
ha thought. of doubeful vitality, wn 
theso hi ayo elpad nay 


and jsoujected. then to vigilant aus. 


fs lunge tract of our country 
whit falls with in which 
tea is most successfully raised in China, 

nith's pamphlet on the aubject, 
rors there most luxuriantly 
paraliols of 20° and wo 
nor luthude. In the 


tates, 
beat mlapted to the growth of the toa 
pane” 21 We niay assume tho 
Mite Of 40° ts the nortiore, and the 
Galt of Mexico ws the southern limits of 
the tes growth.” ‘That the tea plant can 
E35 2 gar, country i now seated fet; 
athe gh price oftabor will retard is 
introduction into market, until machinery 











compete with’ the enormously 
Jow price of labor in China, 
is one of the | it trees 


Foe 10 all cthore for alip-building, aod 
in extensively ured in the Kant in hootes 
It ie now planted, with a 

ree 

dye, ewployed on cot 


OREASEL. a tonsel ne = 
by 


io with . eutiarly pele Aenifo, am 
fistei 


then les for drying. When 
Sy, they re eked on wivorted into bun- 


‘The we of heads of teasel is to draw 
‘oat the ends of the wool from the mana 
factored Sate ee 

u irface, free from 





in a frame, and with thie the 
cloth: is brashed, nntil all 


‘when in. use, become 
fixed “i ‘# knot, or find sufficient resist 
it brenks, without injaring oT com 
teoding ith the cloth ; and care is wken, 
by successive applications, to draw the 
pediment out. ‘The dressing of « picee 








of cloth consumes from 3, wo 

aS ke 
of fine cloth generall; ‘renks this 

nec before it iafinisie ea “nere 


consumption unswerin, 
sooner tat a ee ore requir 
150 oF 200 rannioge ap. 
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it eae 
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prapeeuiohe wer seer deli to prac 
Hed in preparing ox many dif- 
ft Sree ae 
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each tornis ite own pi 
eae st. Caplan ow now 
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ington, through the aid afforded him by 
Gongréea, who advanced 30,000 dollar 
‘Mr. Morse has taken out patents for im- 
provements in his apparatus, the latest 
of which was in 1848, for an ‘electro- 
magnet recording telegraph.” To Mr. 
Morse is certainly due the credit of be- 
ing the firet who set up a practical mag- 
netic telegraph invented in 1883. 

‘Morse's Telegraph. This, the oldest 
telegraph of this kind in the United 
Buates, may be dewribed ax worked by a 
main cireuit and distant battery. 

‘The principle of this telegraph is bosed 

n the temporary induction of a picco 
of soft iron with magnetisin, by the cur- 
Tent of galvanism passing around it; this 
piece of soft iron is called an electro:mag- 
het, and it operates a walking-beam pen, 
to make mechanical marks upon a ribbon 
of paper carried long with a uniform 
motion, against the fuco of a grooved 
metal roller. 

‘The batteries used aro Grove's zinc and 
platinum, and two liquids. Any number 
of these may be used; from 4 to 10 at 
termini are the usual number. To form 
the electric cirenit, one end of a copper 
wiro is attached to the end platina plate, 
and the other end of the copper wiro to 
the zine cylinder. A wire is not required 
to run round all the circuit—any metallic 
connection, such as brass plates, &c., d&c., 
may form ‘part of it. The battery with 
the key attached, aud the small table, we 
will suppose to 'be at the Philadelphia 
station, and the telegraph register to bo at 
New-York. A wire ruus from the pla- 
tina plate up to the metallic binding screw 
connection on the small table above, and 
the other wire runs from the zine, and is 
connected with the first wire by the me- 
tallic connection of the register at New- 
York. This forme the cireuit. The key 

ixed_upon a pivot axis, to bo gently 
pressed bythe operator's Bngers on tho 
top of an ivory button. The circuit is 
now broken, and a small gap in the key 
above tho wire from tho battery shows 
the metullic connection to be open. By 
pressing upon the butt end of the key, 
ite metal surface comes in contact with 
the metal termination of the wire from 
the battery, and then the circuit is closed, 
‘and the electric fluid fleets along to the 
distant station, as in the present instance, 
New-York. 

Jn connection withthe register there is 
a ribbon of paper passing from the 
between two small metal rollers of the re- 

ister. This strip is drawn through be- 
sween the rollers by their motion, they 
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revolving towards the roll, drawing 
in the Motion is given to these 
rollers train of clockwork 





wheels, which aro moved by tho weight 


below the machine. The upper small 
roll has s small groove running around 
ita periphery, and the ribbon of paper is 
drawn through against its under surface. 
The instrument to indent the paper 
pen-lever. It is suspended on a 
xis at its middle, and its action is Itke 
walking-beam, but the stroke it makes in 
very short—not over tho one-eighth of 
an inch at both ends. ‘This pen-lever is 
very nicely poised, and at ite extreme 
end from ‘the paper its stroke is nicely 
regulated by @ set or button screw. 
‘Thero is a metal pen attached to the |gver 
ani fixed ona pitor like a walking: De 
‘When one end is drawn down, the other 
end flies up, and having a steel point on 
it it marks @ strip of paper running along 
a roller, which is drawn along between 
other two rollers. ‘Now, by letting the 
other end of this pen come up, tho steel 
point drops, and then it is thrown up 
again, leaving © space between the two 
marks on the paper. Now, as the 
is always tnoving, aud as the point is 
held to it for a longer or shorter time, 
tarks are made of dots, spaces and 
dashes—thus . for E, and — for L, and 
.— - for F, and thas by a combination of 
dots, spaces and dashes, the whole al- 
yhabet is formed, and these letters nade 


















ph to 
tis fit 





coveres 
called a heliz. 


It is attached to the wire 
of the battery by a metallic connection at 
one end, and the other end of the helix 
—for it mnust be made of continuous wire 
is attached {o the wire from the other 
ond of the battery, thus forming part of 


the electric cironit. ‘This magnet is made 
almost always of a U form, but this is not 
80 casential. This electro-magnet has no 
ttractive force except when the electric. 
circuit is closed and the fluid rushi 
along the wire, and then its attraction is 
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fect end traxsmission of messages are put ' our motion by means of a vertical 


a stop to. 
The country between Mobile and New- 
Orleans is an instance of the difficulty of 





writing throngh a damp atmosphere. for 
although it is only 199 miles by telegraph 
line, yet it is with difficulty ther can 
write ‘that distance, and it reqnires the 
mont atrict attention to the line to ke 

in working order, while on the same [ine 





ise, upun whose edge 
are raised aynehronous 
with the operations of a lettered tinger 
Bourd at the ether end of the wire. So 
that at the touching of A on the finger 
board, the wheel presents and impresses 
Aon'a stip of paper. The paper is 
moved, a0 that the letters succeed each 
other, as in oriinary y 
Ble impressivn is inale 
ment similar 

t New 















e. Hi y 
ton a little arm is seen revolving round 
and round, clicking and printing. in black 
letters, R,0.¥, A, LE H.U.U. SE. 
onaastripof puper. On More's telegraph 
the message have to be re-written by a 
pennrsn into plain En: 

Bain's telearaph—Bain, in 1543, took 
ont the yatent for his copsing telegra 

The machine consists of a dram 
is rolled a cand. wi 

























n with the dravn. by 5 
and axle and bent wheel. hangs a rod. on 
which is placed, a revolving penduiam 
Supported by u flexible cord with: a screw 
attached, whieh can ruise or lower the 
axt 
nt plate 
Of the instrament two les-er wheels ure 
attached. npon which there are tnetal os- 
linders movable by a pulley and axhe, 
which winds a silk cord fastenel ty a 
feel rad to the extremity of which is a 
binding screw to hold ‘& fine 
needle. Thix latter can be bronght 
contact with the cyl ny nhen-con- 
ucting substance interpre between 
the cylinders und the nerdle interrupts 
the current, and the apparstns this he- 

ailuble for copying work, The 










































ndulim. A pen 
‘ecaperont gives 





dnlam. the length of which is rega'ated 
by screws, voas to check any deviation in 
Fate of motion of the revolving pendnlum. 
Bectro-mugnets are thus dispeneed with. 
This apparatns is nsed for transmitting 
and receiving: for transmission, the 
messayre muy be written on tinfoil or paper, 
coated with Dutch metal, varnith, or any 
nou-conductor, or hy inoistening the back 











of the paper ant then, iting on, the 
metal surface with a blunt style. This 
comm: nis then laid on one of the 








i 
station, is paused trot 


there and con 





by a single wire to 


the corresponding instruments at the re- 
cviving station, whence it retnras back 












cylinders r 
the necHle 
an the t 










the nen-cen 
tized paper. 
ay be inate with a con 
terial na mon-condu 
marke com uf the 
nt willbe repre 
upen a plain 


jucting material 








aueting 1 
sarfice, when 
received conn 
sented by slots und 
ronnd. 
"The chemical payer consists of fine 
waked with a sctation of vl 
r and aterwards d:p- 
i. This tends to 
facilitate the decnposition of the pru 
¢. the acid b-ing a good conductor; a 
blue inark is left where the uced'e tone! 
Mr. Bains telezraphs have been exhih- 
ited before the French government, and 
will form the medium of telezraphing in 
that republic, On that cession, a ceun= 
mittee of the Freneh Legislative Assem- 















































‘hey cansed the experiment: 
‘in their presence. A 

nt I thonsand words 
ted to Lille and back wong 
fe wire ‘the wire being united nt 
Lille so ax to carry back the mesaure', 
the rate of ubeut’ 1.20) letters, of neari 
4oo telegraphic words per minute. The 
cominittee reported favorabiv of the pre- 
ject, und the government ordered a set of 
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wuy trans 
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to New-Orleans, and as far west as Ds  Anrast. 
Duane, lows, mukins an eres! 
miles. 





Si an experie 


ene tut Dover, England, 





lemme on vo = Sh hat 
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wine cross und Sterfore with the prallel 
Taye corning from the object. In 
fag telescopes speculin oF rireor 





forms the oh the 6° 
ead 
‘there ie obfect-min 
is veleveope ts constructed In earious 
fer Mifering from excl other chiefly 
in Feforence to the contrivances whi 
have beaut adopted for bringing the foea! 
france into eaveiore ait 
ing viewod by ‘The cher 


forms are the ‘eotian Gregorian, | 


Cassogrenion and 
Neweinian telescope 
he bottom 








the tube and the 
nll diagonal plane *pect- 

to the wide of 
ee there, 





jue, which threw the rn 
the! ‘mube and formed v 








Tyaience of taking 0 lew is avold- | 
ed. Te consiate in a concave speculum | 
A, B, fixed i bt plorood in ths | 





a 
centre with a hole, through whieh 
means of «lens oF a combination of | ther | 
ses, the Image of the object ix viewed 
are Incident on a emall concave mirror C. 
1s to which the rays have crossed 
Eitmactves at tho focus «, the. iraage 
therefore wt U san inverted one: this 
eagels viewed through Weapercare in 








thesnbrr where the plano-sonrux: leas 
recelves the parallel ray’, beings them to 
t focus at rod at the farther wide of whieh 
eye-glass ar lous which re- 
epihen tharapm iereog from a, restores 
them to thei relleliens i brings the 
image beck ogata to an pright eon 
The staervors in wing Wiis telescope, is 
placed iw lineverith the object ; whilat 
in Newtons he is mt right angles to it, 
= carvatire of the smaller mirror it 
be Sigil miro 
rer elt . yr mirror is 
"perholic. In the Cosserrant- 
an wee any couvex mirror is satsti- 
tated for the concave one. 
Mr. Nasmyth hw 
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Turtring the ihayw of the object | bat th 





‘or trunions at the centre of 
of which in x tabrl 
jootor wi 
thrown & into ‘hia rey whos 

Mt the vantage of le rr wgemnent is 
aod the edvant of this vent 
that the eye does ok Foqalre te ove op 
‘8 movement of the Tra In onler 
Shaf the telescope may be abcornmedated 
to offect at aitferent divtances, it n= 

that the tube slionld be made to 

slide fackward nud forwant, snd tho ob 
ec will always be Inverted trom the in- 

reoction of the rofruction, and ite 
tina will bo thu Tniteds, An ‘ereot ime 
age may always be obtained by adding 
two othor convex lenses beliind G-in the 
Mustrtions ‘and of the same foeal length 
‘bat « bn of ee Is necessarily Bay onan 
by ‘erica! aberration way 
be in the seme 














erie in’ 


ing mirrors of these figures 
‘being employed instead of hei mir 
Ifa concave ae 





ne wwe hare ea 

suis ia Suen ‘i an erect 
tion ancl with ¥ earmiean 

PoPELL TALE. “Ht ‘at the 


jen, bat th 
wipe Pa ia ‘hi it met 
only been found in #mall 
thegold mines of Tranty 


with 
or silver, Tt Is white, brillis ae 
 eposife giathy 


It is combustible, s 

exhales a peculiar oder, like orae-ruish 

which Berzelius ascribes to the prosen 

of ininute portions of selenium. 

scan '8 peraside, often. called 
furowe und feldurie act te, 

Seton sro ith Hyaitoga whiel 
gaxcous componrad wit 
bas boon aul! ‘ole hi rau” 

TENACITY o THE METALS. The 


power wi tale 
Posts, wtthont,breang, 
of a suspended weight. 
Srmexrit oF MarKRIALs. 

















rorement in the reflecting telescope, 
Winch coualats in having the contengs 


ing one sin, callec'a uoetsa, Oy aA 





rue) CYOLOVEDIA OF 


gnu, ch shall bo noticed, a connestion 
be formed. by 

mae faror Thodidles’ occ y treddle 3 

for all the leaves must either ¥ roe or sink. 


ist ising, motion i fact by cour 
to one end of ite correspond- 
Niet cop lovers the citer dod ot is lover 
tied to the long march this 
6 treddle. The sinking connection 
Re ried airecty from under te font ¥o 
the treddlo, To directa weaver which of 
these connections i* to formed 
each tree,» back spot placed when 
Went is to be raisor, where the leaf and 
freddle Intersect cuch other upon the 
ae ‘and the sioking connections are 
biank. ‘Those who have been aoous- 
temo! to inanafactnre and weave orna- 
mented cloths, never consume time by 
Fupresenting ether holes or tedden ae 
iting bodies. ‘They eontent 
thomselves witlyruling a nuraber of ines 
feroae a pice of paper, sutticient to make 
the interrnls between’ these lines repre= 
went the umber of leaves required. 
‘Upon these intervals they merely mark 
tho succession of tha draught, without 
Bosclng eery Tinw to Foserible ntread 
Ef warp.” At the left baud thay draw ws 
tniany Hines ncrose the former as will afford 
‘an interval for each treddle; and. in the 











‘squares prodoced by the interseotii ms of 
Dose lines, they plico the dots, spots, or 
Sipbers which denote the mising corde. 


It is also common to continns the cross 





ons, 
placed ago 
oder oF euoccsslon kn 
pinia ars tal armed 


A mont 
wars mODOLITE for tens 
ntl, ot te, agua 


Mer Neciarts Tks Seotronsont ie Sntons- 
Yy constructed, and provided with aub- 
eearding 10, the 

to whieh 








ea 


ntains the divisions 
ley ‘upper oF vernier 
qlate hus two vornier divisions a, din 
Inetrienlly opposite, only one of which ix 
aan i the out, The vertical axis C 
te of two conical paris, the one 
working within the other. ‘The external 
art in attcled to the eradoated plate 
and the internal to the plata A. 
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ed on the plane of | To 1 
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‘The plane of the circle is adjusted to tho 
horizon by the screws 6 6 4, acting 





ogninst a plate of metal resting on the 
statf-hoad supporting ‘the instrument. 
‘The Vernier plate carries woes eras 
6,6 at right ‘nig to each 

their proper adjusting eerews, 
the cirole is trenght acounstely Tato 
horizontal plane indiested by the levele. 
ae horizontal axis of the vertios! limb ot 
ee ere is essere be «frome 


alee platy ‘ond turn 
ing slong ‘with It about the vertieal axis, 

¢ hori axis D, 9 telescope, 
focus, is attached, 
which moves in the yortical plane, 
the graduated circle E, and is used for 
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itl 





ih th 
circle (the gradnated circle ro 
fixed), nntil it is brought to as 
upon one of the objects We then 
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‘THRASHING MACHINE, The em- 
[yao of thrashing machines relioves 
0 Torn the 


‘continent they are inenluablo, as sav 
is joa labor. This latter isy 
important consideration. It 
inealcalsted, by tho beet informed agrical= 
turiste, that § por Ow gr gne-wentlet 

part, more produce Is afforded by a 
machinery than grt -cid 


rushing machine 





Mm 
mr 





into a winnowl: 
machine, iy ds carried forwa 


THIEVES' VINEGAR, is @ solution 
tear and eed oils in Aso sa 
sased te & proventive to cor i 
TEE-HAMMER A heavy hemmer 
used in iron-works, which is worked by 
machinery, impelled bs 
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TIN-FOLL, (See Tex.) 
TIN-PLATE. The ovly alloy of iron 
Interesting to tho arte is that wil in 








eal, 
will urn ont 106 boxes a aay, 0 ‘or four 
tines the numbor ent by hand-ls! 
‘The first stop towards tinning: ie. free 
he metallic surface from every particle 
i laspurity, for any ae would 
i ‘provont the iron from alloying 
‘with tho oo jad Intos epee heal 
separntel: and into a saddle or | 
Shape, and ‘Matiged i. n_ reverboratory 
orem ‘so that the flame may play freely 
among them, and heat them to redness. 
‘Thoy are then planged into a baths, com- 
owed of four pounds of murat acid 
with three gallons of water, for & 
Gpigtinden ket ot wal antead on 
tha floor, and once tory exposod to iui 
tion in a furnace, whereby they are seal 
oy is to sayy cust thoir seal At 
inary bath will suffice for ‘soaling 1300 
out, they are beaten 
cast-iron, block, 
after which they sppasr mottled blue and 
wpe, Ifthe siting has been thorough 
ey are next passed throug! 
ai ot rolls or casteiron. LESS 
vory hard by being cast in thick iron 
‘moulds, After thie process of sald ring, 
tho plates are immersed, far ten or twelve 
hon, inan acidulous a mado by for- 
tenting brin-wuter, taking caro to. sot 
Uo 59} ‘and to turn 
aKy FO 















iF on 
them at ry ede i ne each 
cxive # duo sliaro of' 





yperation. 
fe Ceauaterred into = 
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ropactivent ical sry 9 the work: 
oo od & Kate by the work- 
toatand i canta in rena 
Sian jenidmber afterwonts packed 
ther ino dex, In this liquid they 
Hated about in bout, tl they bax 


caled pling ie oun dasste had di’ 
salad i ing a good workinat, at 


That neta of tho last 
i by 





ae ork 
ap nie Meovedi tithe 
apartments. The tutional reoured, 
ith hemp and sand in 6 body of water 


and then put aside for uso in m vessel of 


CYCLOPEDIA OF THE USEFUL ARTA 






iy 
"The prep 


ined iy ro robbing 
bran apon hen! fore first: Suen 
By ovens por filed eh roched tallow 
lone, and re oft thors for nowy 
es they are thence removed, with 
grease, into the first 


te fa 
fled with tle inne of flock 

«rain tin, covered with about four inches 
Sf tallow, slightly carbonized. "Chis pot 
i heated’ by a fire, pl snider ite bok 
tom and round ite 









call 
‘aro then i to thos pot 


coitatcing the melted eel 
then lined out with tongs, mbbed 


cath. 


| au Nyoomee Mathes 
‘They are Snally rabbed with brwn to free 
them frou tallow, and then packed up ia 


°° Grail tinplate, (200 Morea: Mix~ 


te ‘M. A rare metal, discovered: 
woe io a talneral frean Cornwall 
cals pene Tes ee wore 
ascertal Regen ape ar eave 
itthe xbore mol In 
Wollxstos ascertained that athe rl 
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fora precise 
Propertion. Ii Uris slate it hs w 
four is extremely. snfunible, 
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stony impurities ; the water is afterwards | and agai 


evaporated till the clay becomes of a 
donzhy consistence, when it must_be 
well kneaded to make it uniform. The 
clay in distinguished by its perfectly 
white color, und its greut adhesion to the 
tongue after it in baked: owing to the 
larze proportion of alumina whieh it con- 
si 


ns. 
‘A child fashions a ball of clay from the 
heap, rolls it out into a slender cylinder 
na plank, with the palms of his 
inda, in order to form the stem of the 
pipe. ' Ho aticke n mall lump to the end 
Of the cylinder for forming the bowl; 
which having done, he luys the piccor 
ido for a day or two, to get more con- 
istence. In proportion aa he makes 
these rough figures, he arranges them by 
dozens on « board, and hands them to 

















two together wi 
‘The workman takes a long iron wire, 
with ite end oiled, and pushes it through 
the soft clay in the direction of the stem, 
to form the bore, and he directs tho wire 
dy feeling with hia loft hand tho progress 
of ite point. He lays the pipe in the 
ve of one of the jaws of the mould, 
with the wire sticking in it; applies the 
other jaw, brings them smartly together, 
and unites them by a clamp or vice, 
which prodnees the external form. A 
lever ix now brought down, which presses 
‘an oiled rtopper into the bowl of the 
pipe, while it is in the mould, forcing it 
sufficiently down to form the cavity ; the 
wire being meunwhile thrust backwards 
and forwards so as to pierce the tube 
completely through. The wire is now 
withdrawn, the jaws of the monld open- 
ed, the pipe taken out, and the redun- 
dant clay removed with a knife. After 
drying for a day or two, the pipes are 
scraped, polished with « picee of hard 
‘wood, and the stems being bent into the 
desired form, they are carried to the 
baking kiln. The ‘pipes are then pnt in 
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the furnace or kiln ard baked, removed ' 


to receive the glaze (in somo instances), 
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in returned to the farnace till 
the glaze has melted over the bowl. 

TOMBAC. An alloy of copper and 

nc, or a npecics of brass with excess of 
When arsenic ix added, it forms 
atchite tombe. 

TUUTHING, In architecture, bricks 
alternately projecting at tho end of u wall, 
in order that they inay be bonded into 
continuation of it when the remainder is 
carried up. 

TOPAZ. A crystallized mineral hard- 
er than quartz, of a yellow or wine 
color, composed of 60 alimina, 85 silica, 
5 fluoric acid. When hested,’ the Bra: 
lian topaz becomes rose-red, and Is 
sometimes in this state passed’ olf ns a 
ruby: the Saxon topaz loses its color by 
heat. When without flaws and of a good 
color, it is much employed in jewelry. 
‘The Saxon is usually paler than the Bra- 
ziliun, which often has a pinkish hue; 
the Siberian topaz is usually colorless, 
and the Seotch fas a blue tinge. 

TOPAZOLITE. A sub-variety of garnet 
ofa pale-yellow color, found in Piedmont, 
It is asilicate of alumina, lime, und iron, 
with traces of glucina and munganes 

TORREFACTION. | The “operation 
of roosting ores to’ deprive them of 
sulphur, arsenic, or other volatile ingre- 
dients, ’ When drugs are highly: di 
or partially toosted or roasted, they aro 
also anid to be torrefied. 

TORSION, in mechanics, is the twisting 
or wrenching of'a botly by the exertion ofa 
lateral force, If a slender rod of metal 
suspended vertically, and having its up 










































per end fixed, be twisted thi a cer- 
tain angle by a force acting ina plano 
perpendicular to its axin, it will, on the 


removal of the force, untwist iteclf, or 
return in the opposite direetion with a 
greater or lesa velocity, and, after a neries 
Of oscillations, will_come to rest in it 
original position. ‘The limits of torsion 
within which the body will return to its 
original state depends upon ite elasticit 
A fine wire, of a few feet in length, may 
be twisted’ through several revolutions 
without impairing its clasticity ; and 
within those limits the force evolved is 
found to be perfectly regular, and direct- 
ly proportional to the unguiar displaco- 
ment from the position of rest. If the 
angular displacement exceeds @ certain 
mit, the particles of the body will be 
ed amundder; or if the elasticity is 
feet (ax in a wire of lead, for ex- 
ample, before disruption takes place), the 
particles will axaume a new arrungement, 
Or take a set, ond will ok vevarn Lo Mee 
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laying in the tops of boxes, &o. This 
reguifed a\picce of shell na lange’ as the 
front of the spectacle; but a piece one- 
third of the size will now suffice, as the 
eyes are struined or pulled. A long nar- 
row piece ia cut ont, and two slits aro 
made in it with a xaw. ‘The shell is then 
warmed, the apertures ure pulled open, 
and fastened upon a taper triblet of the 
appropriate shape. The groove fur the 
edge of the glase ia cut with a small cir- 
cular cutter, or sharp-edged bout 
three-eightls or halt an inch in diame- 
ter} and the glass is sprung in when the 
frame in expanded by heat 

__ TRACING-PAPER, is made by wash- 
ing tiseue-paper with a mixture of equal 
parts of spirits of turpentine and mastic- 
varnish, the transparency being os the 
varnish, é 

‘Artinans transfer drawings to wood 
by laying paper covered with soft red 
chalk. oF pipe-clay, on the wood, and 
then following the lines on tracing-paper 
with a hard point, x0 ax to impress the 
same, through the red paper on the 
wood. This neatly resembles the simi- 
lar practice in engraving. (See Lrrito- 
RAPHY.) 

TRAGACANTH. A varicty of gum: 
it is the produce of the Astragalus Tra- 
gacantha, a native of Africa, and import- 
ed in small twisted or flattened pieces, 
white or yellowish, and translucent or 
nearly opaque. When put into water 
they swell up, and gradually forin a gela- 
finous or penty masg; not dissolving into 
a clogr solution, ax is the case with gum 
arabic. An analogous kind of gum is 
found in other plants, und the genoric 
name of tragacanthin is sometimes ap- 
plied to it. 

It forms a paste which does not crack, 
nor roadily ferment, and hence is put on 
Pontage-stamps, labels, de. 

TRANSPARENT BLINDS, are paint- 
ed with transparent colors on. stretched 
cambric, prepured by a cont of hot wolu- 
tion of isinglass or parchtnent-glue. 
‘The transparent colors are lake, prus- 
sian-blue, umber, sienna, and vandyk 
brown ; and, other colors are made se 
trunaparent when ground with the mastie 
varnish used in blind-painting. 

Transparent blinds are also elegantly 
made by perforating, or punching with 
ws inachine, thin sheets of metal, with 
such namerons holes that visior not 
‘obstructed by the intermediate divisions. 
They are now in general nse, The name 







































machine hus also been applied to make | 
lanterns, cullenders, strainers, dredgers, | 
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Wire forms tho usual trans- 
parent blin 

TRANSPLANTATION, is an opera- 
tion whoxe success depends on the plaut 
being torpid, and on its spongioles being 
uninjured. ‘If it be growing, oF ever= 
green, nnd the spongioles are uninjured, 
the removal will produce no. injury ex” 
cept the temporury suspension of the 
action of the xpongiolex, ld trees in 
which the roots are much injured form 
new ones so slowly, that they are liuble 
to be exhunsted of sap by the absorption 
of ‘nnmnerous young buds before new 
spongioles cun he formed. The amputa- 
tion of their upper extremities is, there 
fore, the most probable prevention of 
death ; but ‘n most cases injury to the 
roots in fatal. 

TRIPOLI. A mineral used for polish- 
ing, originally from ‘Tripoli in Barbary. 
It occurs in friuble earthy masses of a 
dull clay color. Its essential components 
are silica, alumina, and oxide of iron; 
but the varieties of tripoli gppear to vary 
extremely in composition, Ehrenberg hus 
found the different tripolin to be uygro- 

tes of siliciticd aninuleules, It is yel- 
Jow-gray, or dirty-white in color, and 
does not adhere to the tongue. 

According to the chemical analysis of 
Bucholz, tripoli_consints of—silica, 81; 
alninina, 1-5; oxide of iron, alphurie 
acid, 3-45; water, 4°55. Thin xpecimen 
was probably found in a coal-fel. The 
tripoli of Corfu is reckoned the best for 
scouring or brightening brass and other 
metals, "(See Pouistixo.) 

‘TUFA, or TUF. A gray deposit of 
calcareous carbonate, from springs and 
streams, generally incrasting twigs and 
Toots of plants in water. 

TULA METAL. An alloy of silver, 
copper, and lend. 

TUNGSTEN, A peculiar metal, which 
occurs in the state of an acid (the tunye- 
tie), combined with various  banes—ua 
with lime, the oxides of iron, manganene, 
and lead.’ ‘The metal is obtained by re: 
duction of tho ore, or the deoxidizeinent 
of the acid, in the form of a dark #tecl- 
ray powder, which asxumes under the 
burnisher a feeble metallic lustre. Ita 
specific gravity ix 17°22, 

TUNNEL. "In engineering, » subter- 
ranean paxsage ent throngh’ a hill or 
under a rive, for the parpose of earry- 
ing a canal, roud. ruilway, &e. 

Iu the construction of ruilways and 
in sometimes absolutely neces- 
sary, und very frequently expedient, to 
have recourse to tunnelling, either to 
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{inus conadeneis and baleomes, Ite smell 
‘much more agreeable than that of the 
Preceding, specios.—s. ntine of 
byprus or Chio, is extracted from the 
tershinthus. It has a yellow, 
enish, or blue-gteon color. Its smell 
is more agreeable, and taste lesa acrid, 
than those of the preceding sorts, 
‘The pine forests of Carolina and Flo- 
ida supply this country with all ita tar- 
ntine. ‘The export trade is considera 


le. 

TURPENTINE, OIL OF, sometimes 
called essence of turpentine. As found 
in commerce, it contains more or less ro- 
sin, from which i 








and 3°67 oxygen. turpen: 
tine contains a little alcohol, it burns 
with a clear flame; but otherwise it 
fords a very smoky flaino. Chlorine 
inflames thi and muriatic acid con- 
verts it into a crystalline substance, like 
ccmphor. It is employed extensively 

varnishes, puints, &c., a8 also in me 


‘The spirit, or oil of turpentine, 
ined from the erude article. by dist 
tion. When the volatile oil comes over, 
‘and colophony is left behind in the re- 
tort ; 250 be. of turpentine yield 60 Ibs. of 
oil. 

‘A patent was granted in 1847, for re- 
fining tarpentine for the production of 
the pine oll, a it is termed, for burning 
in lamps. ‘The resinous matter is se 
rated by treating. the turpentine with 

and in order to effect thorough 
admixture the liquid is forced through a 
succession of fine strainers. After this 
operation, rain-water is added, and the 
whole suffered to stand for twelve hours, 
‘when the pure spirits will be found float 
ing above the water and impurities, from 
which it is drawn off. 

‘A patent has been granted for an im- 
provement in the distillation of crude 
turpentine, consisting merely of an 
tator or stirring apparatus, working with- 
out the still, the shaft of the ugitator 
passing through a stuffing box in the top 
of the still. 

‘Tho stirring of various liquids in the 
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but haa never been before applied in the 
production of turpentine, and is in this 
‘case, as asserted, attended with consider- 
able advantages. Turpentine consists of 
two liquids, one boiling at « much hi; 

er tomperature than the other, which 
obvious from the very interesting fact, 
that while boiling without. pressure its 
temperature may be ruised more than 
200°, 








Mr. Viclette has adopted the process of 
distiliation with steam, which he found 
‘soanccessful in the case of quicksilver (eva 
Mencrry), to the treatment of turpentine 
with great economy of time and fuel, and 
obtains a purer article. It i asserted 
that in this country Mr. Wade distilled 
turpentine with steam so long as three 
yeurs buck. 

TYMPANUM, in architecture, the 
nent enclosed by the cor- 
nice of the inclined sides, and the hori- 
zontal fillet of the corona, 

TYPES. By this term is understood 
tho letters, from the smallest nize to the 
largest, with which books and other arti- 
cles are printed. A single type consista 
of the shank, the board, and the fuce, 
‘The shank ia ‘the body of the letter; the 
beard is that part between tho shoulder 
of the shank and the face; the face is 
of the letter, from which the 
impression is taken. 

‘The first care of the letter-cutter is to 
prepare well-tempered steel punches, up- 
on which he draws or marks the exact 
shape of the letter, with pen and ink if 
it be large, but with a smooth blunted 
point of u heedle if it be small ; and then, 
with a proper sized and shaped graver 
and sculptor, he digs or scoops out the 
metal between the strokes upon the face 
of the punch, leaving the marks un- 
touched and prominent. He next works 
the outside with files till it be fit for the 
matrix. Punches are also made by ham- 
mering down the hollows, filing up the 
‘edges, and then hardening the soft steel. 
Betoro ho proceeds to sink and justity 
the matrix, he provides a mould to justi- 
fy them by. 

A inatrix is a piece of brass or copper, 
about an inch and a half long, and thick 
in proportion to the sizo of the letter 
which it is to contain. In this metal the 
face of the letter intended to bo cast is 
sunk, by striking it with the punch to a 
depth of ahout one-eighth of an inch. 
‘The mould in which the types are cast, 
ix composed of two parte. The outer 
part is made of wood, the innot of steel. 

















operation of boiling is a common device, | At the top it hus u hopper-inouth, into 





vat} 

mixture of two of enl- 

bi ‘one of dry carbonate of soda, 
Recating them to redness tll the mass 
fases, and then sprinkling into it by de- 
grees another mixtare, of silicate of s0- 

and aluminate of soda; the firet con- 
taining seventy-two parts’ of silica, and | 

the second seventy parts of alumina. 
‘The erncible must be exposed after this | 
for an honr to the fire. The ultrama- | 
rine will be formed by this 
it contains a little sulphur, wh 











neparated by mouns of water. M. Der- 
nox, profertor of chemistry at Stras- 
boung, has likewise succeeded in rm 





ing an ultramurine. Lastly, M. Robi- 

net has announced, that it ix easy to | 
form altramarine, by heating to redness 
4 proper misture of kaolin (Chinn clay, 
sulphur, and carbonate of soda. 

MBER is a masnive mineral ; frac 
ture larze and flat; conehoidal in the 
great, very fine earthy in the small ; dull ; 
color, liver, cheannt, or durk yellowish 
brown; we; does not foil, but 
writes; adheres strongly to the tongue, 
Feels « little rough and meagre, and 18 
very noft spec. grav. 2-2, It ocenra in 

(x with brown jasper in tho Inland of 
Cypros, and in used by painters an a 
brown ‘color, and to make varnish dry 
quickly. 

UNIVERSAL JOINT, or HOOKE'S 
JOINT. In machi 
ery, an ingenions con- 
trivance of Dr. Hooke 
for the purpose of 
communicsting mo- 
tion obliquely, It is 
single or double. 


URANIUM. A metal discovered by 
), who named it after the 

discovered about. tha 

only in two 
“hblende of Saxony, and 

the wranite; of tho latter, fine speci- 
mona have been found in Cornwall. 
Little is known of the properties of me- 
tallio nraniam : it appears 
gray metal of the spec. grav. of about 9; 
‘rom the experiments of Berzelius and 

‘Arfwedeon we deduce the number 217 
for ita equivalent; that of its protoxide 
being 235, and. of ita peroxide (ses 
oxi . The ralts of tho oxides 
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that formed by # 
age 


es? 


They are also precipitated brown by in- 

rity aaa Ms allizable sub- 
lar stallizable sul 

stance held in solution inthe urine. 


‘When dried in vacno it consista, accord- 
ing to Dr. Prout, of— 
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Uren in readily nolublo in water, tartclers, 
inodorous ; and when mixed’ with the 
other contents of the urine very prone to 

trefaction, the principul result of which 
Is carbonate of ammonia, Urea has been 
artificially obtained by the a 
moniu on eyanate of lead ; oxide of lead 
is precipitated, and colorless crystals of 
‘urea obtained by carefully evaporating 
the solution, 

URIC ACID. Found abundantly in 
the excrement of rerpenta and in guano. 
In the latter it exists often to the amonut 
of 40 per cent. ax urate of ammonia, and 
free uric acid. It is hy decomposition 
broken up, first into oxalate, and then 
into carbonate of ammonia. ‘It consists 
of Cio Ha Na Os. 

VALONIA.A kind of acorn, im- 
jorted from the Levant und the Morea 
for the use of tannere, as the husk or cup 
contains abundance of tannin. 
VALVE. In mechanics, 

affixed to a tube, or hollow piston, or 
opening in a vessel, hy means of a hinge 
oF other sort of movable joint, in auch 
a manner that it ean be opened only 
one direction. For tho passage of ws 
the clack-valve, made of leather 
wood, ia generally used, worki 
side-axle, or a contral-axle, oF pi 
cal. A xteam-valve in a flat metal plate, 
develied at the edges and gnided by a 
pin, as.un axis. In air-pumpe they are 
of ciled silk, with grating. But, for 
every purpose, caontchone ia the best 

il. “In the greut London works, 
*$ are as much ax 30 inches in di 
meter; and the great column of water 
makes’ them uet with axtonishing force. 
A spherical bull of metal Inid on the end 
of atube properly formed, and retained 
in its place by itt weight alone, ix some- 
timer used a 
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heated with borax in the reducing flame 
of the blowplps, both of the acids yield 
8 green glass; but in the oxidizing fame 
the bead beoomes yellow if vanadium 4 

int, but the green color is, perma- 
nent if produced by chronium. ' Accord- 
ing to the experiments of Berzelins, the 
equivalent of vanadium is abont 68;’and 
tho protoxide, the deutoxide, and the 
vanadie acid, are composed respectively 
of 1 atom of vanadium, and 1, 2, and 3 
of oxygen. It exists in the copper of 
Lake Superior. 

VANE. A contrivance for showing 
the direction of the wind. It consists 
usually of a thin elip of wood or metal 
attached toa perpendicnlar axis, roun 
which it moves freely ; and is so sl:aped 
that it presents nlways’ the same extremi- 
ty to the point of the horizon from w1 
the wind blows. 

VANILLA. ‘The succulent fruit of a 
plant of the Orchidaceous order, climbing 
Over trees in the tropical parts of this con- 
tinent after the manner of ivy. Its fra? 

owing to the presence of ben- 
|, crystals of which form upon 














if allowed to be undisturbed. It 
is an aromatic, employed in confectionary 
and the preparation of liqueurs, and in 
flavoring of chocolat; ice-ereann dc. 


VARNISH. A fluid which when 





former ; and for the latter fixed and vo- 
Iatilo oils, or mixtures of the two. Tho 
solid substances dissolved in the above 
menstrua, and which constitute what 

termed the body of tho varnish, are al- 
most exclusively resinous, and are chiefly 
the following : 1. Turpentine all tho vax 
rieties of which are employed by the 
varnisher: they form an excollent body, 
and give strength and glossiness at 

small expense ; but they do not dry wit 
ut other additions, 2: Copal, peeul 
resin, very difficult to dissolve, but for 

ing a hard end durable ingredient. It is 
generally melted over a gontlo fire pre- 
‘vious to use. 8. Lac, which gives great 
toughness and hardness; but is often i 

admissible, on account ‘of its reddish- 
brown color. 4. Mastic, which yields a 
tough, hard, brilliant, and colorless var- 
nish. ' 5. Blemi, arcsin of a pale yellow 
green tint, and a valuable ingredient on 
Account of its toughness and durability. 
6. Sandarack, = resin which imy 
splendor, bat’ which alone is not dura- 
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ble. 7. Amber, a valuable ingredient, on 
account of its hardness and darabillty ; 
but difficult of transparent solution, and 
heneo chiefly used in opaque varnishes. 
8. Benzvin, added on account of its fra- 
grancy. 9. Anime, which gives brillian- 
cy and some scent. 10. Gamboge, for 
yellow varnishes. 11. Dragon's ‘blood, for 
Ted varnish. 'Theso, together with tur- 
meric, suffron, and ‘annotta, are chiefly 
used ‘on aceotint of their color, aud to 
cover bras and copper under the name 
of lacquers. 12. Cacutchouc. ‘This oxtra- 
ordinary vegetable product has of lato 
been much employed in a variety of pre- 


parations used ss varnishes. It is invalu- 
uble whero materials are to be rendered 
air-tight, as balloons, for example, and 
where at the samo time flexibilit 





sometimes improved by the addition of 
alitde camphor; in order to prevent the 
agglutination of the resin, it 18 often re- 
uisite to mix it with sand or pounded 
glass, by which the surface is much in- 
creased, and tho solvent energy of the 
spirit facilitated, The proportions in 
which the several ingredients are ured, 
and the acloctions for particular purposes, 
aro infinitely various. ‘The following are 
1 few good. varnishes, in illustration of 
their varieties: 1. Spirit earni¢h. San- 
darach 4 0z., seed Inc 2 o7., elemi 1 02, 
digest tho whole in a quart of moderatel; 
warm alcohol, and when dissolved ad 
Venice tarpentine, 2028, 2. Lac varnish. 
Seed Ine 8 0z.; digest for four days in 
warm place with a quart of alcohol, and 
then strain through flannel. 8. 
tine carnish. Masti 12 02, mixed with 
5 oz, of pounded glass, and digested in a 
quart of oil of turpentine, adding at 
tervals about half-an ounce of camphor 
in small pieces. When the mastic is 
dissolved, add to the warm fluid an ounce 
and a half of previously liquefied Venice 
turpentine, and stir the whole together. 
4. Copal varnish. Copal which has been 
previously melted by a gentle heat 8 oz., 
Bil of turpentine 26 oz. (measure): put 
tho oil into a fissk placed in boiling 
water, and add the powdered oopal In 
small’ portions at a time, so that it may 
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bt times ite weight of drying linseed 
ott, ‘boiling, forms the varnish usually 
applied to air-balloons. Or, Digest 1 oz. 
of cuoutchoue, cut into small pieces, in 
82 of. of naphtha ; and, when it is disaolv- 
od, eeaia. the varnish through a linen 

ut] 

(Oik of Tar, for Common Farnishes, may 
be employed instead of naphtha. 

Varnish for Iron or Wont, Dissolve + 
pint of alcohol in a gallon of wood tar. 

Rat Varnish, (for Csbinet-work and 
Fidine.) In 1 quart of alcohol dissolve 
2 ot, of Strusbargh turpentine, 1 oz. of 
tnastic and of choice benjamin, 2 oz. of 
seed Inc, and 4 oz. of gum sandaruc. Or, 
(for Metals.) 101 quurt of aloohol dis 
solve 6 oz. of Venice turpentine, 4 02. of 
brown rosin, 2 02. of ahell Inc, and 8 02. 
of gum sandarac. 

Spirit Varnish, for Colors om Wood. 
In a matrana, capable of containing two 
Paris pinta of liquid, pat a pint, or about 
2 Ibe., of good spirit of wine, and throw 
in 402. of shell lac, broken’ into small 
bits, together with 2 oz. of gum sanda- 
tac, and 1 oz. of gum mastic in tears, 
grossly powdered : son also udd 1 of. of 
oil of spike, and place the vessel apon 
ring of straw, laid upon the bottom of a 
boiler filled with water; the whole must 
be then heated in a furnace over a char- 
coal fire, and the contents be stirred from 
time to time, until the gums are entirely 
melted ; butcare is to be taken that the 
apirit of wine be not heated to its boil- 
ing-point. This varnish, when cold, is fit 
to mix with lamp-black, vermilion, oF 



























other opaque colors; out, when it is to 
be lone, to give a fine polish, it 
should be filtered, cotton 


or filtering paper. 
Furnish for out-door Painting. Boil 
half a gallon of lined oil in an iron pot, 
for an hour, and then lay in it a roan 
of cram of bread, to absorb the fat, and 
boil some time. ‘Take ont the bread, and 
pat in a tb. of powdered rosin grudually, 
End stir with an iron spatula, Add4 oz, 
oF more, of the spirits of turpentine, and 
strain it. It bears weather, wear, und 
hot water. ‘The same may also be made 
of 1 oil of turpentine and 4 rosin, well 
Soi'ed. _ Or, by boiling 16 drying linseed- 
oil, 5 of gum sandarac, and 1 of oil of 
tu i 


















tine. 
Te is usual, in the manufacture of spirit 
varnishes, to mix gluns or sand with the 
Tesin, for the purpose of atfording ready 
sevens of the alcohol to all parts of the 
solid mass. M. Ferrari, however, recom- 
mends that, in place of these snbetances, 
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coarsely powdered chareosl should be 
used; for the glass or sand freqnently 
tends to te the resin at the bottom 
of the vessele and protect it from the 
solventa, whilst, on the contrary, the 
cliaroal'rather tends to raise and 
it. The most advantageous rtion 
appears to be about | om of charcbal to T 
Ib. of the spirite oF the oil of turpentine. 

To Farmsh Silk, If the wurfuce of the 
silk be pretty large, it is made fast in » 
wooden frame furnished with hooks and 
movable pegs. A certain quantity of 
soft paste, composed of linseed-oil, boi 
ed with a’ fourth part of lithange, whi 
of Troses, Spanish white or tobacco-pipe 
clay. Tamp-black, and. litharge, is then 
prepared, in nearly the following propor- 
Hone: tobacco-pipe clay, dried una sifted 
through axilke sieve, 18 itharye, 
ground with water, dried and sifted in 
the same manner, 8 parts; lamp-bluck, 1 
part. This puste is then spread in on 
Uniform manner over the surfuce of the 
silk, by meuns of « long knife, having a 
handle at each extremity. 

summer, 24 hours are sufficient for 
drying, and when dry, the knots produ- 
ced by the inequalities of the silk are 
smoothed with pumice-stone. This ope- 
ration is performed with water; und, 
when finished, the surface of the nil 
in washed. It ia then suffered to dry, and 
copal varnish applied. 

f it be intended to polish this varnish, 
it will be proper to apply a necond stra~ 
tum; after which it is polished wi 
ball of cloth and very fine tripoli, or with 

piece of strong cloth only. The var- 
nished silk which results trom this pro~ 
ces in very black, exceedingly pliable, and 
han a fine polish. It may be ramped 
any way without retaining any fold, or 
the mark of a fold. 

Varnished cae which has» yellowish 
color, is prepared with a plain varnish. 
‘The silk in covered wiih mixture of 
threo parts of boiled oil of an 
one part of fat copal varnish which ie 
spread with a coarse brush, or with 
Knife. Two conta are sufficient, when 
the oil has been freed from its greasy 
[principles over a slow fire or when it has 

led with a fourth part of its 
weight of litharge. 

White Varnish. “In 1 quart of alcohol 

1 1b. of juniper gum and 6 oz. of 
Strasburgh turpentine. For wood, linen, 
and paper. 

White Hard Yornisk. Pulverize & oz. 
of cullet (flint glass, or use 8 02. of pot- 
ter’s dried flint); mix with 4 oz of 
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voying currents of fresh air through 
clone apartments or confined places, 80 an 
to maintain the atmosphere in a state of 
purity. 

Atmospheric air consists of two ingre- | 
dients, oxygen and azote, blended t 
ther ih the proportion of one part by 
measure of the former to four of the lat- | 
ter. When these proportions are altered, ' 
air becomes unfit to respiration; and | 
when the oxygen is withdrawn or con- 
sumed, it ix rendored altogether incapa- ‘ 
ble of supporting animal life or combus- 
tion. But there are operations both of 
attire and art continually going forward 
in which the oxygen of the atmosphere 
is con«nmed, and gaseous products evolv- | 
ed which aro destructive of life. Thus, | 
in the act of respiration, a certain portion | 
of the oxygen contained in the air inhal- 
ed into the lungs is converted into car- 
bonic acid, a substance which acts as a 
narcotic poiton ; and hence, in a econfin- 
ed apartment, air is soon rendered, by 
breathing alone, not merely incapable of 
maintaining life, but highly destructive 
of it, in consequence of the evolution of 
‘deleterious gas. In like manner, oxy- 
gen. is consumed, and carbonic’ acid 
evolved, in tho process of combustion ; 
and the burning of a pan of charcoul in 
close room is known to be a certain 
means of extingnishing life. 

Although a decomposition and deteri- 
oration ofair is thus continually going for- 
ward, nature hes by varions means pro- 
vided so effectually for the restoration of 
the two constituent gases, that in what- 
ever part of the world, and at whatever 
height in the atmosphere, sir is taken, 
it is found, when chemically examined, 
to contain azote and oxygen in exactly 
the same proportions, 

Quantity of air required for Ventilation. 
If the question were solely how to com- 
mand a sufficient supply of fresh air, it 

ould be easily solved; but as in our 
climates the temperature of the external 
atmosphere is in winter generally very 
mach lower than is necessary for comfort, 
we have at tho same time to provide for 
the maintenance of an artificial tempera- 
ture in our apartments, by allowing the 
air to enter no faster than it can be warn- 
ed. One of the first points, therefore, 
to be considered, is the amonnt. of the 
eupply of fresh air which an individual 
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requires for ommfort and health, This, 
however, is a point on which, by reason 
of the grest variety of cireumstances con- | 
corned, it in extremely difficult to arrive | 
at any ‘satisfactory conclusion. 





Dr. Henry estimates that an adult per- 
fon makes, on the avorago, 20 inspira 
tions per minute, and draws into his 
lungs at each inspiration 20 cubic inches 
of uit, Peclet allows 40 cnbie inches for 


leach inspiration. Taking the mean of 


the two estimates, we have 600 cubic 
inches expired per minute, But, accord 
ing to Dr. Arnott, air expelled from tho 
lunge is found to Vitiate, 80 a8 to render 
unfit for respiration twelve times ite 
own bulk of pure air; hence, the quan- 
tity of air spoiled every minute by the 
respiration of an adult, is 7200 eubic 
inches, or rather more than 4 cubic feet. 
Dr. Arnott, however, supposes the waste 
to be only half of this quantity. But 
there are severul other causes of deterio- 
ration besides the production of carbonio 
acid from the lungs: tho effluvia and va- 
por of animal matter exuded from the 
whole surface of the body is not less in- 
jurious than carbonic acid; and, accord- 
ing to M. Seguin, in a teinperuture of 
60%, about 8b cubic feet of air per minute 
in charged with animal vapor transmitted 
through the skin of an adult, and ren- 
dered. unfit for respiration. When arti- 
ficial lights are used, a further ullowance 
must be made for the waste by combus- 
tion. Besides, air is required for various 
other purposes than thoxe which have 
now been mentioned. Tt acts as. cooling 

wer, and hence the supply requisite 

r comfort depends on its temperature. 
It likewise servos to carry off moisture 
from the skin, and therefore its state 
‘as to dryness or humidity must be con- 
sidered. Dr. D. B. Reid found, from 
observations on a number of persons as- 
xembled in an experimental room, that 
not less than 10 cubic fect per minute 
should be allowed to ench individnal on 
the average, at an agreeable temperature ; 
but that, to’maintain the atmosphere in 
all its purity, a much larger supply would 
at times be’ desirable. On the whole, 
therefore, we may conclude that 10 cubie 
feet of fresh air per minute, for each in- 
dividual, is the smallest allowance that 
should be made in order to ensure heulth- 
fal ventilation. 

‘The experiments of Leblanc upon vi- 
tiated atmosphere are of high interest. 
‘Tho quantity of carbonic acid in the at- 
mosphere in the normal state, has been 
shown by the Saussures to vary from 8 
to 6 parts in 10,000. Leblane (Ann, de 
Chim. v, 228) hax examined the quantity 
in crowded rooms, theatres, cities, &¢, 
In the hospital La Pitie, the air of one of 
tho wards containing 54 patients afford- 
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the det, likes sansage-machine, of which 
the bottom is perforated with small holes, 
of the shape and size intended for the 
vermicelli. The bell being filled, and 
warmed with a charcoal fire to thin the 
dough into a paste, this is forced slowly 
throngh the holes, and is immediately 
cooled and dried by a fanner an it pro- 
trudex. When the threads or fillets have 
acquired the length of a foot, they are 
grasped by the hand, broken off, and 
twisted, while still flexible into any de- 
sired shape upon a piece of paper. 

"The indcardal requires to be'wmade of & 
less compact dough than the vermicelli. 
Tho former is forced through the perfo- 
rated bottom, usually in fillets, whieh are 
afterwards formed into tubes by joinin; 
their edges together before they have hi 
time to become dry. The lasugnes are 
macaroni left in the filet or ribbon shape. 

VERMILION, is Ethiop’s mineral, 
heated red-hot, and subliined. It is 
¢ bi-ealphuret of mercury. In a cake 
it is cinnadar, but, in powder, vermilion, 

Chines Vermilion—Take quicksilver 
and sulphar, in the proportion of sixteen 
parte of the former, to four of the latter. 
After powdering the ealphur, pluce the 
two ingredients in an earthen jur, the 
outeide of which, to exclude the air, must 
be plastered with mud and salt, to the 
thickness of threo inches and 'a half; 
place an iron cover on the mouth of the 
jer, and lt it be ept constantly moist 

lace the jar in an oven, carly in 
morning, and at the samo hour on the 
next morning extingnish the fire; at 
noon take it ont of the oven, and, when 
cold, break the jar in pieces, and take ont 
the ‘contents. “Pick out the dross, and 
thn reduce tho rest to fine powder: 
let this be poured into a large jar full of 
water. After atime, a thin coating will 
be fonnd on the surface of the water, 
which must be skimmed off, and a por: 
tion of the water let off in a short time 
this process must be repeated, and the 
third time let ull the water be drainod off. 
‘Tho sediment is then exposed todry, and 
taken ont in cakes. 

Tho humid process of Kirchoff has of 
Inte years been so much improved, as to 
furnish a vermilion quite cynal in bril- 
lianey to the Chi ‘Tho following pro- 
cexs has been recommended: Mercury is 
tritarated for several hours with sulphur, 
in the cold, till a perfect ethiops is form: 
ed; potash ley is then arldod, and the 
triturntion is continued for nome time, 
The mixture is now hented in iron ves- 
sols, with constant stirring at first, but 
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sftorwards only from time to time. The 
temperature must be kept up as steadil 
as possible at 190° Fubr., adding freal 
pplics of wuter aa it evaporates. When 
ixture which was 7" 
d of some hours, browu-red, the 
greatest caution is Fequisiia, to prevent 
the temperature from being Faised above 
114°, aud to preserve the mixture quite 
lignid, w compound of sulphur 
and mercury shonld always be pulveru- 
Tent. "Phe color becomes red, and bright- 
ens in its hue, often with wurprising ra- 
pidity. When the tint is neatly fee the 
procets should be continued at a goutler 
eat, during xome hours. Finally, tho 
vermilion is to be elutrinted, in ordor to 
separate any particles of running meren- 
Ty. The three ingrodients should bo very 
pure. The proportion of product varies 
with the constituents. (See Mancuny.) 

VIBRATION. Reciprocal motion. ‘In 
music, that regulur reciprocal motion 
of a body, which, suxpended or stretched 
between ‘two fixed points, swings or 
shakes to und fro. ‘Tho vibrations of 
chords are the source of the different 
tones they emit. If wo strings or 
of a musical instrument merely di 
lenge! tones, thut ia, tho uumber 
of vibrations they make in equal times, 
are in the reverse rutio of their lengths. 
If they ditfer in their diameters only. th 
sounds will be in the inverse ratio of their, 
diumoters, To measure the tension of 
stringg, let us conceive them stretehed b; 
weights attached to their ends; then their 
sounds will be in the direct ratio of the 
aqnaro roots of tho weights stretching 
them; that is, the pitch of a string 
stretched by a weight equal to 4 will be 
an octave above the pitch of a string 
stretched by a weight f. 

Vibration in mechanics is tho rocipro- 
cating tnotion of a body, as of a pondu- 
lum, x musical chord, or clustic plate, 
The term cscitlation in, however, more 
frequently used to denote a slow rocipro- 
cating motion, ax that of the pendulum, 
which is produced by the action of grav 
ty on the wholo inass of the body ; while 
vibration ix generally confined tou motion 
with quick reciprocutions, ns that of a 
sonorous body, and which proceod trom 
the reciprocal action of the molecules of 
tho body on each othor when their state 
of equilibrium hax been dinturbe 

Metallic rods or glass tubes may 
longitudinally like atrotehod chord 
this ease they divide thommelves x 
neonsly inte several parts, whieh ¥ 
in unison; and are separated by nodes, or 
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casks, set upright, having a small aper- 
tare in their top. In these it 
to the heat of the ann in si 
the heat of a stove in winter 

Fermentation comes on in a fow days. 
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If the heat should thon rise too high, it 


ia lowered by cool air, and the addition of 


fresh wine. In xummer the process is 

generally comploted in » fortnight ; in 

winter double the time is reqnisite. ‘The 

vinegar is then run off into barrels, which 

contain several chips of beech wood to 

clarify it: in about a fortnight it i ft for 
le. 

Almost all the vinegar of the north of 
France being prepared at Orleans, the 
manufactory of that place has acquired 
such oolebrity as to render their process 
worthy of a separate consideration. 

‘The Orleans casks formerly contained 
nearly 200 gallons of wine, but at present 
only abont half that quantity, ‘Those 
which have boon already used are pre- 
ferred. They are placed in three rows 
one over another, and in the top have an 
opening of two iuches diameter, which 
has a bung fitting close ; there is another 
spill hole on the side to admit the air. 

ine a year old is preferred for muking 
vinegar, and is kept in adjoining casks, 
containing beech shavings, to which the 
lees adhere. 

‘The vinegar from sugar is made as fol- 
lows :—Ten pounds of sugar arc added 
to eight gallons of water, with yeust and 
raisins oF grape cuttings, to assist in the 
fermentation ; twelve pints of bruised 
gooseberries, or other fruit, are udded 
‘and, by a process similar to that (Gr cider, 

Vinogar is soon prodneed. 

By distillation the coloring ‘matter in 
mucilage is separated ; but the fragrant 
odor is generally repliced by an einpy- 
reumatic one. 

‘The specific gravity varies from 1-005 
to 1-015. 

Tho Vinegar of Wond, aa it comes over 
in the first ‘distillation, with its tar and 
‘empyreumatic oils, ix extensively nsed in 
preserving meat and all animal aubstun- 
ccs. A-single dipping, or washing, de- 
troys all tendency to’ putrescence and 
decomposition, and operutes. like 
smoke, in curing hams, fish, &. This p 

















Tt in prepared by the destructive di 
lation of any kind of wood. It is then 
o-distilled in a copper still, leaving one- 
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fifth residaum of tough, tarry matter 
‘Tho product, brown vinegar, is then dis- 
tilled a third’time, and absorbed by lime, 
dried, and torrifled a calcareous sult, 
‘This is decomposed by sulphuric acid, 
and the product ia pure acctic acid. At 
75°, one part with 11 of water is the com- 
mon distilled vinegar of medicine. 
Pyroligneous acid is prepared, quite 
colorless, by distillation from the acctate 
of lime above mentioned, is of sp. gr. 
1-083, and_is geven times stronger than 
table, or pickling vinegar, and requires 














* seven volumen of water for culinary pur- 











A piece of meat, or a wholo ani- 


inal dipped in it, or sponged, or brushed 
with it, remsins sweet and 


free from 








and 1 seruple of 
cloves; (some wid hulf'a clove of gurlic.) 
Preas well, and filter. 

VIOLET DY 
ture of red 













ither urchil 
jolet, first 





A tin 
nometines given . A violet is 
also given to silk, by passing it through 
a solution of ver then through a 
bath of logwood, und, lastly, through 
aluin water. A ‘more’ beautiful violet 
may be communicated by passing the al- 
umed silk through a batli of Brazil wood, 
and after washing itin the river, through 
‘8 bath of archi ¥ 

‘To produce violets on printed calicoer, 
a dilnte acetate of iron is the mordunt 
und the dye is madder. ‘The mordante 
goods should be well dunged. 

VITRIOL, WHITE, is composed of 
sulphuric acid and oxide of zine. 

White vitriol oF eulphare of 
composed of 40 ‘parts of sulphu 
and 41 parts of zinc, also in tho state of 
oxide, “(Se Zixe.) 

Blue Fitriol is the wilphate of copper, 
obtained simply by evaporating the waste 
water of mines; or, sometimes, by rout- 
ing copper pyrites. In other cases the 
sulphate ix converted into copper, by iin- 
mering iron in the water, and then 
treated with sulphuric acid.” It is often 
used as an emetic, and appliod to indo- 
ent ulcers, and as colly ius 

Green Vitrivl, or Copperas, is protosal- 
phate of iron, made by exposing iron py- 
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ed the swing-whed in a pendulum cl 

Sha te lalncrhed ine wate 
‘The teeth of this wheel act on the 

Pallets oF verge, which are of various 





apes, and which form the most ersen- 
tial part in a scapement ; they drop from 
each tooth of the swing of Lalance-wheels, 
on their respective pallets, giving one 
beat or impnise to the pendulum or bal- 
ance, in order to keep up or maintain 
their motion; and, were it uot for the 
lets, which alternately stop the teeth 
Of the swing or balance-wheels, the mo- 
tive-force would have no check. 

Hence it is, that, by this mechanism of 
the 'scapement, the wheels in the move- 
ment are prevented from having their 
revolutions accelerated. 

WATER CLOCK. A contrivance for 
measuring time by the flow of water. 

WATER GAS. ‘This name is applied 
to the componnd gases derived from the 
decomposition of resin and the admix- 
tare of hydrogen from decomposition of 
water. Solong beck as 1833, Mr. Jobard, 
in France, produced hydrogen by the 
decomposition of water, and applied it 
to the purposes of illumination with 
great success, Ie obtained his hydro- 
gen by the decomposition of steam in 
Vertical retorts, filled with incandescent 
coke, and unites the gas just agit is forin- 
ed with bicurburetted hydrogen produced 
dy the distillation of any hydro-curburet, 
an oil, tar, naphthaline, aud other pro” 
ducts at present rejected in ordinary yas 
works, 

Tn i848, Mr. 8, White patented in 
England an apparatus for the manufac- 
‘ture of gas from water and common tar, 
‘or resin, &c. Tho apparatus consisted 
of three retorts, placed on a stove, two of 
which are filled with charcoal, and thin 
pieces of iron, and the other with iron 
chains, hanging from a centre bar. Tho 
first two retorts are for the decompox 
tion of water, which i ropularly supplied 

a syphon pipe, passing through and 
into tharentre of the retort... ‘Tho water 
in passing through the heated material 
‘becomes converted into pure hydrogen, 
It then passes into the third retort, to 
receive its full dose of bicarburet of by- 
drogen, which is prepared from common 
tar, resin, or similar substances, passing 
or dropping on the red-hot chain from a 
ayphon tub, which regulates its wupply. 

jin causes tho tar or melted resi to 
throw off oletiant gax in abundance. ‘The 
mixed gasex aro then conveyed into the 
meter without purification, none be. 

fig required. Its igroat advantages aro 
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that it only requires an apparatus, which 
may be sinall, simple, and cheap; and 
the beautiful light produced is superior 
to the ordinary cosl-gax. It may be mun- 
ufactured on ‘small concerns, a4 manu- 
factories, hotels, and large “mansions; 
and may’ be buried in any room without 
any unpleasant smell beiug evident. 

WATER MEADOWS.” Meadows on 
low flat grounds, eapable of being kept 
in astate of fertility by heing overflown 
with water from some adjoining river or 
stremn, ‘The principal season at which 
this operation is performed is during 
winter, when the wuter is allowed to re- 
main stagnant on the surface for vome 
weeks; but meadows which can be wa- 
tered are occasionally overtlown during 
summer, expecially after a erop of hay 
has been ‘taken. ‘The manner ‘a which 
water x0 applicd to grass lands is found 
Deneficiul hus never been satisfactorily 
explained. By some it ix attributed to 
the warmth retained in, or communicated 
to, the soil, by the water during winter; 
by others to its effect in destroying in- 
sects, worms, &e,; and by nome to the 

articles of manure deposited on the s 
© of the soil. During summer the of- 
fect in more readily accounted for, a sup- 
ply of moisture being advantageous to 
alf plants at that dry seuson. (See Innt- 
oatiow.) 

WATER OF CRYSTALLIZATION. 
Some crystallized sults contain moro or 
less water, which, us it bears a definite 
proportion to the other compouents of 
the walt, may be considered ax one of its 
essential constituent. Crystallized sul- 
phate of lime, for instance, ix a com- 
pound of 63 of dry sulphate and 18 wa- 
ter, or of 1 equivalent of anhydrous salt 
and 2 equivafents of water; Tequivalent 
of erystullized sulphate of mi 
Coutaine 7 of wuter== 83; andan equiva 
lent of crystallized sulphate of soda=162, 
contains 10 of water=90; the equivalent 
of water being 8. But it'does not neces- 
narily follow that a salt in erystals co 
tains water, there being many erystuls 
which are anhydrous, such as nitre, sul- 
Plato of pata. 

WATER TABLE. In architecture, a 
projection or horizontal set-off in a wall, 
xo placed as to throw off the water from 
the building. 

WATER WAYS. Strong pieces of 
wood extending ronnd the ship, ut the 
junction of the decks with the sides, to 
‘carry off the water, 

ATER WHEEL. In hydraulics, 
an engine for raising wator in large quan 
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ender the reactive force of the water sea, produced by the wall of the 
available to the utmost extent in produc- ' beocairien ony the Tpperrbe of 


4 cirealar motion. The machin: 
tobe ‘impelled iy connected with the 


axis A. 
‘WATER-PROOF CLOTH. (See Ca- , 


ovreiiovc.) 
A patent wan obtained, in 1830, by Mr. 
Thomas Hancock, for rendering textile 
fabrics impervious to water and ir, by 
spreading the liguid juioe of the osu 
ue tree upon the surfaces of the 
goods, and then expoving them to the alr 
to dry. It does not appear that thie pro- 
ject has been realized in our manu! 





















taken of 
they are di 
to be 









harge, sulphate of zinc, gam 
diyhog material, Hi 
other textil 





manner, for the purpose of forming the 
nap or‘pile. “He'then presiey the eloth 


by means of rollers, or brushes, 80 a8 to 
Gx the nap firmly to its surface. 
WAVES. Undulations of fluids pro- 
duced by displacementa of the particles 
i nome distance, and the subsequent ef- 
fort of these to regain their equilibrium, 
oF place themselves upon the same fini 
level. The waves of the ocean produced 
the action of the winds never attain 
height which it is sommponly esti- 
they do. Dr. Scoresby, in hin 
estimation of the waves of the Atlantic 
Qoean, found the areraze wace to be 15 
feet above the level of the wat 
ing it to bes emooth plan 
mean highest waves, not inclading the 
broken or acaminated cresta, to be 43 
fhet above the hollow, or troagh of the 












the water which is thus agitated (from 
16 to 20 feet. from the suritee), and the 
wave is not carried forward, but rises 0} 
and down, and thus displaces  freal 
body of water in advance, compelling it 
to rise up, and become a wave in turn. 
‘There are waves in the atmosphere. as 
well as in the ocean, and the upper re~ 
gions of the alr have their currents, 
tides, and waves, just aa the oceans of 
" Tt is the elevation and depres- 
sion of these groat atmosphorio waves 
which produce a corresponding move- 
ment in the mercury of the barometer 


tube. 

‘This physical phenomenon of unduls- 
tion is not confined to fluids and gas 
it appears to bea ty of the eth 
which fills space, gistione of ‘which 
produce auch interesting Heat 
‘and electricity, it is presamed, are 
ticalar forms of undulation of the ether, 
and light is now gonerally admitted to 
be waves of ether ; the nature and color 

















of the light being produced by varieties 
in the undulation. "To produce an ord 
nary ray of W 








light, it is not merel 
necessary that the ether should be 

tated by horizontal waves, like thon 

the ocean, but that it should also have 
waves vibrating vertically, or from side 
to side: and these two kinds of waves 
‘are bound together in the ordinary ray 
of sunlight. ‘These two ray 





Tran, a 
turalag 
the eryetal round in the hand above any 
object, such as a single letter on a white 
surfoce, two imagen of this lettor will be 
perceived, one of which remains station- 
ary, or nearly #0, while tho other travels 
round it ins circlo; the latter is called 
the extraordinary, the former the ordi- 
nary ray. ‘The phenomenon is prod 
by Tho refractive powar of the spar, 
‘which thus resolves the Inminous unda: 
Tations into two colorless serice at right 
lea to each other; when combined, 
‘constitating common’ light, and when 
separated, prodncing Tight, #0 
called, beéatine they arzumo now and’pe- 
culiar’ properties with to each 
other, and different refrecting or reflect- 
1g met nerala polttze light, as agates 
— 
and tourmalines. Light thus altered 
may also be ‘obtained by reflection from 
Turfacee, book as glass ; and it was from 























for heaving the 
In this case it consists of 


In meobanios, all 
which reorives its motion from tl 
pulse of the wind, ‘The general appeat- 
80 of the windmill is familiar to every 
one. The building containing the ma- 
chinery is meually circular, To the ex- 
tremilly of the principal axis, or wind- 


ax 
shaft, are attached rectangular frames 
cloth $s wsually 


i? ‘ive}, on which 
Peach to form the sailx. ‘The surfaces 
‘of the sails are not perpeniticular to the 
inclined to it mt a certaim angle, 
about 72° ab the extremities nenrost to 
the axle, and $3° at the furthor extremi- 
40 that. their form ix in some degree 
twisted, and diforoot {rom w plano sur 
few. Sapporo the axis to be placed In 
the direction of tho wind; the wind will 
Ubea strike. the soil obliquely, and the 
foros may therefore be resolved into two 
sac of which, ating I the dies: 
perpendioulur to the axis, gives = 
motion of rotation to tho sails, and con- 
sequontly to the wind-shsft, from which 
it, 3s communicated to the machinery. 
‘The wind-shaft is inclined to 
fan anglo of from 3° to 15°, principally 
WR a view to allow room for the action 
of the wind at the lower part, where it 
would be ned if the auila came too 
nearly in contact with the building. 
As the dirvstion of the wind i 
stant 


ixed in 

ground; 0 that the whole strnctare 

yy be tarhed round by nlerer, Bat it 

i now asual to construct the building 

with a movable roof, which rovolves ap- 

on fiction rollers; ‘and the shaft being 

ixed in the roof is brought ronnd along 

with if, The roof is brought into the 
at 








Be 


of rotation is about 644 
the angie of 


ltd 


ined 
wind on 


4, 
SSE 


fiment. 
fact, as the velocit, ids 
withdraw it from tl \one= 


elementary portion 
different angie of weather 
from the centre to the 


ail. 

From the experiments of 
appears thy the following pos 
the best. Suppose the radius to be divide 
od into six equal parts, and eall the. tint 
part, bezinning from the centre, one, the. 
second two, and 40 06, the extreme part 


| As it iene that’ windmill should 
fice the wind. From whatever polat i 
| blows, the whole mill Is made to turn 


upon & strong vertical post, and ls there- 
fore called a il; bot, commonly, 
the roof or head only revolves, ge 
with it the windwheol and its shat, the 
weight being supported on fretion rol- 


lars. 
‘The following are the maxims of Sities- 
ton with regard to a. The vi 


ini 
sity of windauill sails, whether 
unleaded, 40 a to produce « ouaxieaa) * 
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ADDENDA. 


ETCHING: (Se page 
varnishes have for thelr object the pro 
late from any corrosive 

uy Tw pple to it to 

of its surface more or 


16.)-—Etching 


in . Kither of the yarn 
mentioned in the text boiog laid on ax 
described, the artist with a motalic shary 
pointed instrament outs through the 
‘varni#h down te the plite, 40 an to expose 
Its murthos. When the design ia drawn 
‘in this way tho acid (diluted) is poured 
‘on the plate, end allowed to fio upon the 
surfios of the wax for somo tine; the 


zl i 
nferior to the produce of 
European Continent. 
‘These thbrics are now 
country with great rapidity 
by the assistance of the power-weaving 
loom —an invention of this country, 
‘This machine does ten times the work 
which ix done daily by n single hand: a 
iece, 28 inches im width and 1 inch 
long, oan be knit in one minute. The 
“quantity of hosiery used in these States 
was valued in 1846 at $9,500,000; and 
the stockings, woven shirts, and draw- 
ors, made in this country, at $500,000. 





LENS. (See page 908,)—Tho fledi 
of the Thea aiathnes of locas ban base 
omitted from the text by accident. To 

Ind the focal distance of m sphere from 
ite centre, divide the index o ian 
of the material of which it is constructed 
by twice its excoen above unity, and the 


the 
fico 

through a doubly convex lens is fou 
Jn the same manner as in the case of w 
sphere. The foci of Menisei and eon- 
‘avo-convex lenses may be found by this 


orale: 
(A) For paralfel nye P= sexy 


B) For diverging o converging mays 
eer ate ‘ft 

(f=?) xd} Fer) 
PAINT MINERAL, Mr. Blako, of 
Akron, Ohig, has discovered’ a mineral 
in-thnt ncighborhood suitable for ordi- 
nary paint when first dug up it is of 
Hie consistency of tallow, hardening. i 
few day, #0 8 to resemble alate, 


i 
syemrieg such situations. It consists 


of one half of silica, one fourth of alu- 
mina, with lesser proportions of mag- 
‘nesia, black oxide of iron, sulphurot of 
fron,’ Jime, and oarboucesis ‘wate. 
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Many stiff of ap) 
Mick have toon found 
the samo purpore as th! 
Akron. 

PIN MANUFACTURE. This branch 
of industry hus advanced much tarther 
and more rapidly in this country than in 
England. In one mamitactory'in New 
Enjlind, the whele manutetire is ear 
ried out in every branch by inachinery, 
and not by hand. In the tactory at 
Derby, Conn. the pins are fastened in 
tho paper by. machinery, One woman 

ux futo «hopper, hy the gallon at a 
time, the pins, fiom whence they come 
out all neatly arranged upon their several 
papers, The machine ix boxed up, and 
net gllewed to he inppected. Above: 
0,000 pi re fastened on the paper in 
one day by this machiue—a number 
which would occupy sixty women to do 
it by hand. 


inte compo- 
which answer 
fs mineral from 


























cess patented in 
{irbich, Jn itsel? is x modification of 

yen's French process), is now exten- 
sively curried out in this country. Two 
establishments of this nature ure situated 














000, and estublished extensiv 
there. The wooul to he paynized is plucest 
in alarge vylinder ti feet Yong. unul Steet 
inside diameter, male of boiler iron, one 
half inch in thickness, strongly riveted, 
and capable of resisting a pressure « 
several hundred pounds tothe aynare 
inch, The eylinder is placed hor 
and raised a little of the fluor; the 
ber is drawn into it hy means of seven 
cast-iron enrs, travelling upon 1 railroad 
that runs the entire length of the 
eylinder, upon iron wave, 
thober being carrie inside ty 
—the head of it, which wy tens, 
swung to and securely fastened -steam 
ia then injected into the cylinder, eoften- 






































ADDENDA. 


ing the wood and the air; the 
stemn is then condensed by the flowing 
of cold water over the cylinder, and the 
admission of one of the paynizing fluids 
iu jets (a solution of sulphate ef iron 
A Vacunm is thus produced which is 
rendered slmost perfect by a varuutn 
pump, in withdrawing the air, Beneath 
the cvlinder ure the vats containing the 
solutions for use. A tube clawed by 5 
valve runs trom the cylinder to each of 
these vate, and when the valve is opened 
the flow of the solution into the cylin- 
der is immediate und rapid. The eul- 
phate of iron svlntion flows into all the 
open pores of the wood; after a fe 
minutes this ia drawn and the chlorite 

fenleium solution is admitted, whic’ 
mingles with the iron solution, “decom 
poses it, and forms gypsum. 

‘The wood thas paynized burns with 
difficulty, allows uf great wear, and due 
not decay ; alu is added to the first sw 
lution when the wood is desired to be 
rengered incombustible. The time re 

Wuired for paynizing 7m) or $000 feet ot 
timber (all the cylinder will contain! = 
from five to ten hours, depending on the 
size of the timber. ‘When the process 
is complete the cylinder heml is removed 
the ears are run «nt with the 







































the dleponit of 1 
woud thus alteréd receives by 
hing # high polish equal t 
wood ; and button wood, 

ul hirdscye maple, wre 






he shale ert 
wooil is darkened hy the iran aetit ¢ 
the tannin and gullig avid of the se 
Wood thus paynized is fully pre 
trom dry rot, fous valuable joi 
Neat in fre proof buildings, ned worl 
form a useful material in plank rast 
and as sleepers for the rails te he laa 


upon. 























